SS 


& COMPANY LIMITED 
LYNDON TOOL WORKS, WEST BROMWICH, STAFFS. 
Telephone: 0517-8 
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Extruded steel sections are produced in 

most qualities of steel, including carbon 

and alloy steels, stainless steels and special 

alloys. 

Hundreds of different shapes have already 

been extruded, ranging from simple angles 

to most complex shapes. Physical propert- 

ies are identical with similar rolled sections 

and extrusions can be supplied in random Send for further details of Osborn extruded steel 
lengths of 8ft to 30ft, with dimensional sections—and take the first step to lower costs by 
tolerances to suit requirements reduction in machining and elimination of scrap. 
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BRITAIN’S MOST POPULAR 
MOTOR CIRCUIT SWITCHES 


They are available in 30 and 120 amp. ratings 
Both patterns available are offered as “on load” isolating switches * 
Either pattern is available as an integral part of a Crabtree starter 
Enclosures available include those shown below 
Both types are available with handles for cover and door interlocking 
Also available as interiors for building into control panels 
Each switch is available with or without H.B.C. fuses 


They are immediately available ex works or from Crabtree depots 


General Inset Flush Heavy 
Purpose Mounting Mounting Industrial 


* This means that the switch will make and break the stalled current of an induction motor — 
or eight times its rated capacity. The 30 amp. switch will therefore make and break 240 amp. 
and the 120 amp. switch can control currents of up to 960 amp. 


J. A. CRABTREE & CO.LTD., LINCOLN WORKS, WALSALL, STAFFS 
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Pre-eminence in design and performance calls 
for pre-eminence in material. Take MORGANITE 
carbon. Known throughout the world for its 
quality, reliability and consistency, MORGANITE 
carbon is everywhere at work. Carbon in ships, 
carbon in trains, carbon in motor cars, carbon 
in aircraft, carbon in electrical generation, 
carbon in current collection, carbon in washing 
machines and vacuum cleaners, carbon in 
telephones, pumps, radio and refrigerators, 
atomic carbon, mechanical carbon, electrical 
carbon. Versatile MORGANITE carbon—in the 
forefront of design. 


Jaguar cars, 
renowned for their design 
and performance, use 
MORGANITE carbon— 
as does every British 
car on the road. 


BATTERSEA CHURCH ROAD. 
LONDON S.W.11 
BATtersea 8822 


Morganite Carbon Limited 


|< A Member of The Morgan Crucible Group 
2 
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rules its way 
across Britain 
- - so run the 
fluids of indus- 
try; difficult, 
dangerous and 
delicate; edible, 
corrosive and 
abrasive - - - 
through the 
STRAIGHT-BORE 


wags 


TVFee KB. 


Especially is this useful 
with not-so-fluid fluids 
such as sludges, slurries, 
pulps, magmas, food- 
stuffs and fluids con- 
.. ae Be, haat taining fibrous and solid 
a I Fone: "Fl Neel = matter in suspension 


Reproduced by permission of the Director General of Ordnance Survey 








—you can see how the fluid’s journey is made 


easy when piped through Saunders K.B. Valves 


eV AL VE 


_ —————— DIAPHRAGM VALVE DIVISION 


CWMBRAN : MONMOUTHSHIRE 
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| Where flameproof ts fearproof 


An explosive gas needs 


only a tiny spark from an 
electric motor to cause a 
major catastrophe. The 
simplest way to eliminate 
this risk? Specify E P E 


FLAMEPROOF 


MOTORS 
YH.P - 2 HP 


AC and DC — Buxton certified 


THE ELECTRICAL POWER ENGINEERING CO. (B’HAM) LTD. 


E.P.E Works, Bromford Lane, Birmingham 8 *Phone: STEchford 2261 *Grams: Torque ’Phone Birmingham 
London Office: 329, Grand Buildings, Trafalgar Square, W.C.2. ’Phone: WHitehall 5643 and 7963 
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HOFFMANN BEARINGS 
on the Mersey Docks Floating Crane-"Samson’”’ 
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60 tons load capacity 


Weights of up to 60 tons can be handled by this 
“Samson” floating crane, built for the Mersey Docks and 
Harbour Board by Simons-Lobnitz, Ltd. and Cowans Sheldon 
& Co. Ltd., of Carlisile—the crane specialists. The overall 
design and structure embody many new and unique features 
which facilitate rapid, versatile cargo handling and with the 
large lifting capacities make it suitable for large dock gate 
handling, underwater salvaging and many other necessary dock 
duties. 





large double-thrust 
The efficiency of the crane itself, beari ngs ses 


depends a great deal on its 

slewing action and screw derricking* mechanism. To absorb 
and carry the heavy loads, the two derrick screws are mounted 
on large Hoffmann double-row thrust ball bearings. Hoffmann 
ball and roller bearings are also fitted to other mechanisms 
vital to the crane’s efficiency such as the derrick gear box, slew 
worm shaft, main hoist gear case, auxiliary hoist barrel pinion 
shaft and block and traversing ballast pinion shaft. 


* —Derrick: the word originates in the name of 
an early 17th century hangman and would 
suggest more the lowering of dead-weights ! 


Illustration shows typical bearings used on 
the floating “Samson” crane including the 


large double row ball - thrust bearing. 


ball and roller bearings if you have a bearing problem consult us; 


our Technical and Specialist advice is freely 


available 
THE HOFFMANN MANUFACTURING CO. LTD., (P.0. BOX No. 7), CHELMSFORD, ESSEX. TELEPHONE: CHELMSFORD 3151. TELEX. Mo. 195! T Horrwann) 
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COLOSSAL GEARS 


RIND an Cl a Nato 


AND ANYTHING 
IN BETWEEN 


ha 
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RENOLD can do it (3) 


for carrying units or components 


STEEL GONVEYING AND ELEVATING CHAINS 


or 
RENOLD RENOLD CHAINS LIMITED - MANCHESTER 
ar, 
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HOPKINSONS’ SMALL BRONZE VALVES 


Spring Relief Valve 


STS Valve Parallel-Slide 
Valve 


Non-Return Valve 


| Middddaddddddddddad. 


HOPKINSONS LIMITED - HUDDERSFIELD 
LONDON OFFICE: 34 NORFOLK STREET 


INCREASE 9 


YOUR BRIGHT STEEL STOCKS BY 


6,000 TONS 


By using Macready’s service, a stock of 6,000 tons of Bright and 
Hot Rolled Carbon and Alloy Steels is at your disposal. 
Our range is comprehensive, covering a multiplicity of sizes in the 
main B.S.970 E.N. specifications. Delivery is given by return—our 
transport fleet covers a wide area of the country. 


Make use of our stocks fo save on 


*% CAPITAL OUTLAY § -« STOCK LOSSES 
* VALUABLE SPACE =* LABOUR COSTS 


MACREADY’S METAL COMPANY LIMITED 


voneruer palaces Bi id ROAS. rer N.1. 
nes l rams: Usasg on, Telex Telex No. 22788: 
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awkward parts rigidly held for fine limit grinding 


the first name for magnetic tools 


Specified by Engineers all over the world as the 
best equipment for the finest jobs. If you require 
advice on workholding consult the ‘Eclipse’ 
organisation who are experts in this field. 


users’ handbook and technical specifications available on request 
MADE BY JAMES WEILL & CO (SHEFFIELD) LIMITED--SUPPLIES THROUGH YOUR USUAL ‘ECLIPSE’ DEALER 


pm 176 
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GRIFFITHS, GILBART, LLOYD, 
AND COMPANY LIMITED 


Empire Works, 
Park Road, 
Birmingham, 18 
TEL: NORthern 622! 


Every night in a Fleet Street office they start to make a 
paper — and every morning it’s on 4 million breakfast tables. 
What about the breakdowns, the excuses, the bottlenecks 
that should delay it for a day, or a week ? 

It proves that where they are not tolerated they do not exist. 
This Fleet Street outlook of GGL’s has earned them such 

a good reputation for speed and accuracy through the 
longest run that more and more firms are turning over all 
their component worries to them. 

For pressings, drawings, capstan and automatic work, 

better get in touch with GGL. 


eyou’ll appreciate 
Griffiths Gilbart Lloyd 
in the long run 





Insist on 


Marwin 


GUARANTEED HIGH QUALITY 
NUTS AND BOLTS 


In bright, high tensile heat treated carbon 
and alloy steels and available with Whit- 
worth, B.S.F., or Unified Threads. Supplied 
in sizes from jin. up to 3 in. dia. Larger 
sizes supplied to specific requirements. 


Fastenings for all 
industries and 
special parts to 
your Specifications. 


WRITE FOR PRICE LIST TO:— i. 


W. MARTIN WINN LTD ~ 


DARLASTON * SOUTH STAFFS. 


STEEL BARS 


Bright drawn, mild, free cutting 
carbon and heat treated carbon 
and Alloy Steel Bars available in 
Hexagons, Squares and Rounds inall 
sizes up to 34 in. dia. or eqivalent 
sections. Special qualities and/or 
special sizes can be supplied. 


—=-~- TELEPHONE: JAMES BRIDGE 2072 (5 lines) 
‘a TELEGRAMS: “MARWIN” DARLASTON, 
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Pay Dyoanee 


between this V-belt 
and any other 


LASTS 20 to 50% 


A core of endless, tough grommets positioned to take the LONGER... Yet priced 
load—not just layers of cords. A belt developed by the 
pioneers of V-rope drives. Designed to pull and go on pulling 
under any conditions. The incomparable Texrope V-Belt. 


TEXROPE 


Grommet V.-Belts 


TEXROPE GROMMET FRANK & CO LTD sais dis 
SHIPLEY VORKSHIRE 


V-BELT DRIVES 
MANUFACTURED ~- Phone: SHIPLEY 53141 
AND SOLD ONLY BY Grams: CLUTCH, SHIPLEY 


STEEL FRAMED, WITH TIMBER, STEEL or SPECIAL TOPS 


Suitable for all industries, many standard sizes or 
to customers needs. 


no higher than ordinary belts 








TYPE O€ 6677 
Six position (double sided) assembly 
bench size 12’ « 2’ 6”. 


TOOL MAKERS AND 
PRECISION WORKERS BENCH 
OE 6700 
5’-6” « 2’-3”. Braced vice position, 
cabinet and drawers fitted with roller 
slides. TYPE OE 6943 


Inspector’s Bench with security cabinet 
Size 8’ x 2’ 3”. 


Apply for illustrated brochure to— 
ODONI EQUIPMENT LIMITED 


SALISBURY HOUSE ’ LONDON WALL . LONDON E.C.2 
TELEPHONE: NATIONAL 8525-6 CABLES: ODONI STOCK LONDON 
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WHETHER YOU SOLDER to- 


(a) make things FLY 





Success is certain 
with 


FLUXITE 


A touch of FLUXITE sets 

the seal on every soldering 

job— it’s thesound, simple 

way to success. FLUXITE, 

famous for fifty years, is /eo~ 2 
as popular today as the ® 

best deserves to be—it’s 

the automatic choice of 

engineers and mechanics 

the world over! 


FLUXITE LTD. 


Bridge Road, Merton Abbey, London, SW.19. 


Telephone: MiTcham 9759 


MP96 








Looking 
into 
Devel 
sears 


arlow and 


hidlaw Ltd 


GEAR SPECIALISTS 


We manufacture 


Straight Bevel Gears 
up to 5ft. dia. 1.DP. 


‘Coniflex’ Bevel Gears 
up to 3ft. dia. 14.DP. 


Spiral Bevel Gears 
up to 2ft. dia. 2.DP. 


Ask for details of our 
complete service 
or teeth cutting only 


PENDLETON GEAR WORKS 
MANCHESTER 6 


Tel. PENDLETON 2285 (5 lines) 


BC4 
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Available in 1” to 6” standard pipe sizes, screwed or flanged. 
Double windows for right or left viewing. Also temperature 
and pressure stats, float level alarms and wall panels. 





F. BAMFORD & CO. LTD 
MiVGd AJAX WORKS, WHITEHILL, STOCKPORT, CHES. 
F STOCKPORT | Telephone STOCKPORT 6507/9 











THE FRASER 
WATER-TUBE STEAM BOILER 
is unsurpassed 


FOR VERSATILITY 


6 prominent features 


|. High Efficiency, over 80% 


Rapid Steam Raising 





Natural Water Circulation 

Large Combustion Chamber 
Ample Cleaning Accessibility 
Maintenance Costs very low 


Write for illustroted litercture 


FRASER & FRASER LTD 


Bromley-by-Bow, London, E.3 
Tel: ADVance 3266 (4 lines) Grams: Pressure Phone London 
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PowertoOg © PUSH & PULL CLAMPS 


| Patented Linkage Gives 
oO 





> gore y Controlled 
Straight Line Movement 


An outstanding feature of all ““Powertog’’ clamps is the 
controlled straight-line movement secured by guide slots 
in the clam frame. This means that there is never any 
arc of tr to the spindle so that instantaneous direct 
contact is always made with the part being held. Seven 
models are already available for light and medium duty 
and a further range of heavier models are almost ready 
for production. It will pay you to investigate these new 
and revolutionary clamps at once. 


Pull Clamps 


Push Clamps 
Pull-Back Clamp 








WORLD FAMOUS 
STEAM TRAPS 


King Unit 
@ Enables the 
Trap to be 
isolated for 
trap repair, for 
flushing return 
mains, or 
discharging 
large initial 
quantities of 
condensate, 


@ Consists of 
Velan Trap 

two shut-off 
valves and 
integral By-pass. 


WRITE FOR CATALOGUE TO:— 


is ae STEAM fea A bli 


ppeed pp FLEET bebtpescceé. onggjedldaeded 


BIRMINGHAM BELF 
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Photo by courtesy 
of Barrow, Hepburn 
& Gale Ltd. 


MONO PUMPS LTD., MONO HOUSE, SEKFORDE STREET, 
CLERKENWELL GREEN, LONDON, E.C.1. 

Telephone: CLErkenwell 8911 Telegrams: Monopumps London Telex 
United Kingdom Branches: Belfast, Birmingham, Glasgow, Monchester, 
Newcastle and Wokefield and Overseas: Dublin, Durban, Johannesburg, 
Melbourne and Sydney. 


A worthy quizmaster question? 

When supplying a pump for dealing with Sodium 
Sulphide/Lime Paste we knew a good deal 

about pumping the paste, but a little puzzled 
about Fellmongers. But there is the Mono 

Pump tucked away on a machine for fellmongers 
who prepare woolled sheepskins. Only one of the 
many, many duties performed by Mono 

Pumps on many machines, in many factories, 

on many processes — commonplace or outlandish. 


The 


MP318W 63 








‘Exp erience 


COMPANION ACCESSORY TO 
THE WORLD'S FINEST CLIP 





L. ROBINSON & CO. (Gillingham) LTD. 


LONDON CHAMBERS, GILLINGHAM,* KENT 


TELEPHONE GILLINGHAM 51182/3 
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LATHE & PLANER 
CUTTING TOOLS 


65,000 tools in 53 standard shapes are held for immediate 
delivery. Tools can also be made to customers’ own 
drawings. For further information please post the 
request form. 

The largest makers of Butt Welded Cutting Tools in 
the world. 


Se eee is Ne eee eee 


ETD. 76/MW 
| To EDGAR ALLEN & CO. LTD. SHEFFIELD 9 | 
| Please send details of Stag Major Superweld to: 

NAME 

POSITION 
| FIRM 

ADDRESS 


Lo senindionansanuecnmenname 





EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS +: SHEFFIELD 9 
ETD 76 
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ACCURACY - RELIABILITY - QUIET RUNNING - LONG-LIFE 


These are the product qualities that have put David Brown at the 


forefront of the world’s gear manufacturers. These are the qualities 


that are accepted as being inherent in all 


DAVID BROWN GEARS 


Checking coupling 
for truth 

on main propulsion 
marine gear unit. 


DAVID BROWN 


An alliance of engineering specialists in gearing, machine tools, tools, castings, automobiles, and agricultural tractors and machinery. 
THE DAVID BROWN CORPORATION (SALES) LIMITED 
GEAR DIVISIONS « PARK WORKS - HUDDERSFIELD +- TELEPHONE: 3500 
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Mechanical World Guly 1962 


Power to Hand 


HE industrialized countries depend very much upon electric power for their prosperity, and 

it is certain that the developing countries, in their turn, will need a great expansion of electricity 
generation to bring their economies up to a satisfactory level, and this irrespective of the 
form taken by their industrialization. Just how much electricity they will need is a matter for 
speculation. There must be limits, different as between one place and another according to 
circumstances, but at present the limits are indeterminate. The scale of electricity generation 
today in different parts of the world shows great variation. In illustration of this Sir William 
McFadzean presented some tabular data in the course of his Presidential Address to the Fourteenth 
British Electrical Power Convention. This showed that in the United States with a population of 
177.7M the installed generating capacity is 174 MkW, and in Canada with a population of 17.4M the 
capacity is 18.6 MkW. These figures represent approximately | kW per head of the population. The 
installed capacity per head diminishes as we read down the table from 35 MkW for 52.2M people in 
the United Kingdom to 8.1 MkW for 260.3M in Africa and 17.6 MkW in China and countries other 
than those in the table, for 1186.9M people. 


The total generating capacity for the whole world is given as not less than 460 MkW, and the 
world population as 2795M. If the standard everywhere were the same as North America the world 
would require 2795 MkW instead of its present 460 MkW—more than six times as much. This is an 
upper limit, but it is only the upper limit at the present state of development and it may not be so far 
from reality at some time in the future, for the present larger users might well double their supply 
in the next ten years, which will go a long way to offset lower usage in countries where the industrial 
pattern might never require so much, though their rate of power installation in the immediate future 


could well be much greater. 


This can be seen already in the big projects under way or being considered in many parts of the 
world—in Africa, Australia, Canada, South America—in all of which British consultants have played 
a leading part, based upon a reputation going back in some places for over sixty years. 


The power sources to be tapped are many of them familiar—hydro-electric, fossil fuel, oil—but 
not all these will be used in every area where power will be needed. New sources are being explored— 
the fuel cell, the Seebeck effect, thermionics, magnetohydrodynamics and geothermics for example— 
and some of these will certainly fit in with certain circumstances and climates where power will be needed. 
There is, of course, the ultimate to which to look forward. Nuclear fusion perhaps, when generation 
might take on a character and magnitude hardly as yet imaginable. In that event maximal transmission 
will be essential; but it will be no problem for this is a science which keeps well ahead of application. 


MECHANICAL WORLD, July, 1962 





LOG 


Century of Precision 
Societe* » Bird oe uinemmma.de 
Physique, Geneva, specialists in 
precision jig boring machines and 
measuring equipment celebrated its 
centenary in June. 

Since its foundation in 1862 
Societe Genevoise d’Instruments de 
Physique has many outstanding 
achievements to its credit, including 
the solidification of hydrogen by 
Pitet in 1870 and the re-dividing of 
thirteen of the prototype metre. 
Standard ‘Scales for national “stafi-’ 


dards .Jabocatories, throughout tthe | 


world. The most recent Aleve opment 
has ‘been’ thé! munufdruré” of ? 
photo-electri¢ comparator af) 

highest precision necessary for, the 
Mter-compatison SP the prarétype’ 
metre. scales; with the mew. imterna- 
tional wave length standard at the 


fnterndtiorial Buredu' of Weights dhd " 


Measures in-Paris; - tf 
Since 1923 the distribution of the 
Swiss company's” prédticts?'''td 


Britain and. the, Gommenwealth: haa: 
been handled by Societe gen c 
Limited! During the War’yéars be 


the |supply of mew machines, from 
Switzerland was cut off and the need 
for thém im wat production wa’ at ts 
height, an organization was estab- 
lished to service and re-build worn 
and bomb damaged machines. 
Subsequemtly ‘a ‘separate ‘conypany 
was . formed... ynder,, Ahe - name 
Sogenique (Service) Limited and 
from its factory at» Newport Pdgriell 
this company has, since considerably 
extended its activities. It is now 
responsible’ fot the instaffation and 


servicing of jig boring machines and, 


measuring equipment in Great 


developed by 


tee , 


A Special 


PRP Reseda Bal 


SHEET 


Britain, Scandinavia 

Benelux countries; moreover it 
the only part of the group where 
re-building is undertaken. 

The activities of the British Group 
have been increased by the acqui- 
sition last year of Reilly Engineering 
Limited, since re-named Servo- 
matic Hydraulics (Guildford) Limi- 
ted, a company which manufactures 
high speed hydraulic grinding 
spindles and electronic tachometers. 
The electronic measuring system 
Reilly Engineering 
Limited is now produced by a new 
company Sogenique (Electronics) 
Limited at Newport Pagnell and by 
the, parent company in Geneva. 


Remote Welding 

argon-arc type fully 
aufomatic welding head for the rapid 
and reliable joining of tubes in 


| confined spaces has been developed 


at.the Erith Works of G.E.C. 
(Engineering) Limited. It is for use 
in! the installation of the many 
miles of stainless-steel gas-sampling 
tubes Vi Ssming part of the burst- 
earttidge: detection system at the 
Hupterston, Nuclear Generating 
Station. Where access is severely 
restricted inspection may be difficult 
and the welding process must be 
completely reliable. 

Essentially ‘the head consists of 
two tungstem electrodes in. dia 
having, a life, expectancy between 


\CRANE WORKS MODERNIZES.— The first stages 
of a modernization plan for the Reddish Stockport 
focveey of Ses af Hayne Crapes Limited has been completed. 

int, teception bay and stores office 
have tony ray and accommodation for drawing office 


~ and erecting shops by 
for ten cranes ey “Richard 
SS Baldwins Limited 
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TYRE DESIGN “COMPUTER"™. 
universal tyre test machine in which the tyre is mounted 
at the foot of a turret which is supported by six jacks, 
each of which can be separately controlled. Load- 
measuring devices are mounted in the turret to measure 
directly the forces in six directions. The base plate 
against which the tyre is loaded can be moved back wards 
and forewards or be rotated and the tyre itself can 
be tilted at any angle so that steering, rolling and all 
tyre motions can be simulated 


The new Dunlop 


repointings of not less than 20 
welds. They are mounted opposite 
each other on a rotating head in a 
frame provided with two split 
clamps for attachment above and 
below the joint. A motor on the 
frame drives the head forward 
through 180° in a plane parallel to 
the tube, and then reverses to 
return the head to starting position. 
Argon is fed to the head through a 
length of plastics tubing and arranged 
to flow around each electrode. 

Welding is done in two runs, the 
first to pre-heat the assembly in 
preparation for the second welding 
run. One weld takes 40 sec to com- 
plete. 


Million Volt Portable 


Test Set 


The testing of high voltage cables, 
after installation, in various remote 
or relatively inaccessible parts of the 
world may often present particular 
problems or require the availability 
of special equipment, and British 
Insulated Callender’s Construction 
Company Limited have recently 
designed and manufactured a fully 
portable set capable of carrying out 
tests in the neighbourhood of a 
million volts. It has been used for 
testing the 330 kV oil-filled cables 
made by BICC for the Snowy 
Mountains Hydro Electric Authority 
at Tumut 2 underground power 
station, New South Wales. 

The base of the set, which has to 
support the high voltage unit which 
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SUSPENSION BRIDGE CABLE BAND.—A close-up of one of the cast 
steel cable bands with suspension rope socket on the Tamar Bridge. Bands 
and other steel castings totalling 165 ton were made by W. Shaw & Co. 


Limited, Middlesbrough 


is 15 ft high and weighs 14 ton, is an 
aluminium honeycomb sandwiched 
between aluminium sheets bonded 
together with epoxy resin. The high 
voltage unit comprises a three stage 
voltage doubler giving 300,000 volt 
per stage fed by a 120,000 volt 
transformer, the whole system being 
remotely controlled by a_ small 
portable console unit. All metering 
of the transformer primary voltage 
and current and the d.c. output 
voltage and current is displayed on 
the console unit. In addition, the 
automatic earthing boom attached to 
the high voltage transformer is also 
remote-controlled from the console. 
The equipment is fully interlocked 
and overload protected to ensure 
the safety of the operators. 


Satellite Communication 
Almost all the equipment at Goon- 
hilly used by British Post Office and 
the United States National Aero- 
nautics and Space Administration 
(N.A.S.A.) in experiments to assess 
the technical feasibility of long 
distance communication by artificial 
earth satellites is of British design 
and construction, and the whole 
project, from obtaining the site to 
the final installation and testing of 
the equipment, has been carried out 
in less than a year. 

Two experimental satellites to be 
launched into orbit by N.A.S.A. 
during 1962 will be of the active 
type containing radio receivers and 
transmitters to enable _ signals 
received at the satellite from one 
ground station to be amplified 
before re-transmission to a second 
ground station. 

The Goonhilly station is equipped 
with a large, steerable dish aerial, 
some 85 ft dia. Orbital information 
obtained by telegraph from 
N.A.S.A./Goddard Space Flight 
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A photographic study from the book ‘‘Wards at Work 1962"'. The machine 
is afRigiva universal milling machine fitted with vertical head 


Control Centre in the U.S.A. is 
processed in an electronic computer 
at Goonhilly into a form for steering 
the aerial. 

Signals received are very weak 
and a Maser located in a cabin at 
the back of the dish is used to amplify 
them. High-power 5 to 1O0kW 
microwave transmitters are in a 
cabin on the aerial turntable. 

Equipment is provided for generat- 
ing both still and moving pictures 
using British, European and 
American line standards, and for 
simulating up to 600 telephone 
circuits. 


Halden Reactor Second 
Stage 

The boiling heavy water reactor of 
the O.E.C.D. Halden Reactor 
Project has been successfully started 
on its second fuel charge of enriched 
uranium oxide. This will enable 
operating powers of 20,000 kW to be 
achieved, or some four times the 
power previously obtained with the 
first fuel charge of natural uranium. 
The reactor is an undertaking of the 
O.E.C.D’s European Nuclear Energy 
Agency and is an _ experimental 
process steam producer used for 
basic studies of operational and 
technological problems associated 
with the development of boiling 
reactors. Operation with the first 
charge began in June, 1959 and was 
completed in April 1961, power 
levels up to 6000 kW being achieved. 
Since then the reactor has been shut 
down for extensive modification to 
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permit operation at the higher 


powers. 


Photographic Record 

The accompanying photograph’ is 
from a new book, “Wards at Wérk 
1962”, prepared by Thos. W. Ward 
Limited, Albion Works, Sheffield; 
which provides a pictorial survey’ of 
recent activities of the Ward Group 
of Companies. There are some 150 
photographic studies, all without 
exception of excellent composition 
and equally satisfactory in the way 
detail or significant impression is 
conveyed. In fact the book is a 
considerable work of first-rate 
photographic art. 

The pictures are grouped according 
to the various departments and 
constituent companies and convey 
very clearly the quality and great 
variety of products and services 
offered by the Group. 


Instrument Technology 
There have been great advances in 
the technologies of measurement and 


control in the last decade and to 
take account of this and foster 
further development the Society of 
Instrument Technology has decided 
to replace its previous two Control 
and Data Processing Sections by 
four sections to deal with Measurfe- 
ment Technology, Control Tech- 
nology, Systems Engineering, and 
Automation. In future all grades of 
members will be members of each 
section without registration so that 
they will be kept in touch with 
these activities. 





Modern Lubricating Oils 


The number of possible additives for lubricating oils runs into hundreds, 
each one of which is capable of performing a useful duty or enhancing 
certain characteristics of the basic oil. In many cases an improvement 
in performance is obtained at the expense of another desirable character- 
istic—detergents, for example, have a side effect of decreasing the 
resistance of the oil to oxidation. Detergent additives, therefore, are 
usually compounded with an oxidation inhibitor. Many additives are 
of a multi-purpose type. In other cases compatibility with other additives 
present, or with operating conditions, must be closely studied. The main 
additive types and their purposes are discussed in this article 


ODERN oils are compounded with a number of 
additives designed to modify the physical 
characteristics of the oil in a desired direction or enhance 
certain performance features. All such additives perform 
a useful function, that is, of improving the performance 
or “tailoring” the oil to meet specific service conditions. 
Only one additive commonly used has no functional 
purpose, that being the dye employed to give a definite 
and consistent colour to oils and fluids, yet this is equally 
valuable from a psychological point of view to yield 
what is traditionally accepted as the correct appearance 
of a good lubricant for general service. It also serves to 
mask colour differences that might otherwise occur 
between different batches of a particular oil of the same 
grade and make, derived from different crude oil sources 
but identical in properties. The use of colouring in the 
old days was strictly necessary to hide the marked change 
in appearance which could occur even in storage from 
oxidation of unrefined materials left in the oil. It has 
persisted as standard practice—and many people still 
judge oil by colour—but about the only useful purpose it 
can perform today is to disguise the amount and type 
of additives incorporated, the presence of which might 
be recognized by their particular colouring effect. 
Viscosity, together with colour and oiliness are the 
general features by which the practical engineer still 





Fig. 1 (left). 
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tends to evaluate lubricating oils although none, except 
viscosity, is of any real significance. The true working 
properties of the modern lubricating fluids are more 
largely concerned with the number and proportion of 
additives incorporated which are hidden features and 
only likely to become apparent in service. 

Viscosity, on the other hand, is still the main parameter 
for assessing grade and is significant in determining the 
correct fluid (grade) for providing adequate lubrication 
at a specific working temperature, or over a range of 
working temperatures. It is usually necessary, for 
example, to ensure that in service the viscosity does not 
fall below a certain minimum figure, otherwise lack of 
lubrication may result, or excessive slippage in a hydraulic 


208 


Typical effect 
of shear on performance of V.1. 
improver 


(right)}—-Characteristic 
extension of induction period with 
. oxidation inhibitor 


pump with resulting high power loss and a further rise 
in fluid temperature. Thus the oil grade must be chosen 
with due regard to its viscosity at maximum service 
temperature. 

At the other end of the service temperature the 
viscosity must not be so high at minimum temperatures 
that the fluid is sluggish with high friction and poor 
flow properties, even to the extent of channelling. 
Under such condition power loss will again be high and 
lubrication poor. Provided the viscosity characteristics 
of the fluid meet these two extreme demands, however, 
viscosity itself will have little further significance other 
than in governing the hydrodynamic drag at typical 
service temperatures. 

Fluid viscosity is temperature dependent, decreasing 
with increasing temperature and increasing with decreas- 
ing temperature. Viscosity-temperature characteristics 
are commonly related to viscosity index which is a 
comparative parameter and an arbitrary measure of 
performance rather than a specific characteristic. A high 
viscosity index implies a small change in viscosity with 
temperature, and vice versa, but the specific change can 
only be plotted in the form of an empirical curve. It is 
highly dangerous, for example, to estimate “‘end vis- 
cosities” merely on the strength of a quoted viscosity 
index figure. 


RATE Of GHIDATION —~— 
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When originally established as a scale, a viscosity 
index of 100 was allocated to a typical high grade 
paraffinic oil and zero to a typical naphthenic oil. All 
other known oils at the time then had intermediate 
values. Broadly speaking, oils with a high proportion of 
paraffinic hydrocarbons tend to have relatively high 
viscosity indices, and those with a high proportion of 
naphthenic hydrocarbons low viscosity indices. With the 
greater range of crude oils now available, and improved 
methods of refining, viscosity indices from below 0 
to above 100 can be produced—e.g., typically up to about 
115 at the high end. Modern automobile engine lubricat- 
ing oils normally range in the 90s, with hydraulic oils 
somewhat higher, although both types may be com. 
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pounded with additives to improve the viscosity index. 

The main significance of this is that an oil with a high 
viscosity index is obviously desirable where working 
temperatures may be subject to a considerable range 

e.g., from cold starting to final running temperature 
in the case of internal combustion engine lubricants, 
or from extremes of low temperature at altitude to 
tropic ambient temperatures in the case of aircraft 
hydraulic fluids, and so on. In such cases an oil of high 
viscosity index ensures a more constant performance 
throughout the range. For general industrial applications 
the viscosity index of the oil is usually less important 
as it is worked at a more or less constant ambient and 
under constant service conditions. 

The demand for higher viscosity indices is, therefore, 
largely confined to automotive engine lubricants and 
hydraulic fluids. In the former case it is a definite advan- 
tage to use a low viscosity oil for starting from cold. 
With a high viscosity index the same low viscosity oil 
may then retain sufficient viscosity at the higher working 
temperatures to remain fully effective as lubricants. 
Compounding with additives, or viscosity index improvers 
as they are specifically known, enables the viscosity 
index of a typical blend to be raised to the order of 
140 to 150. At this figure an oil can duplicate the 
viscosity characteristics of a W-viscosity oil at 0° F afid 
those of a higher viscosity number oil at 210° F. In other 
words such an oil may have the same viscosity as a 
“straight” SAE 10W oil at 0° F, and that of a “straight” 
SAE 30 oil at 210° F. Over that same temperature 
range the “‘straight’’ SAE 30 oil may show a change in 
viscosity from around 60 (at 210° F) to considerably 
more than the 12,000 Saybolt seconds specified as the 
maximum for SAE 10W. 

These high viscosity index lubricants are commonly 
referred to as “constant-viscosity” or “multigrade”’, the 
latter being the more technically correct since the 
viscosity is not in actual fact rendered independent of 
temperature by the addition of viscosity index improvers. 
The general effect of the additive is to raise slightly the 
viscosity at low and medium temperatures—e.g. over the 
range 0° to 100° F, but show a substantial increase in 
normal (unblended) viscosity at 210°F. This results in a 
“‘multigrade” performance since it can be equivalent 
to covering the requirements of an SAE-W oil and en oil 
rated at 210° F one or two steps higher in number 
(usually the latter). Thus typical gradings for oils with 
viscosity index improvers are 5W/20, 10W/30 and 
20W/40—see Table I for reference of SAE classifications. 

Typical additives employed to improve the viscosity 
index are long chain molecules of polymerization 
products of methacrylate esters, styrene-olefins, etc. 
which, because of their large molecule size, have an 
inherently high viscosity. At low temperatures, however, 
these molecules remain in suspension in the basic oil 
and thus have only a small effect on the overall viscosity. 
With increasing temperature more and more of the 
additive enters into true solution, markedly increasing 


Table I-—-SAE OIL CLASSIFICATION 
Permitted Viscosity Range (S.U.S.) 





Minimum Maximum 


6000 


4000 
less than 12,000 


less than 58 

less than 70 

less than 85 
110 


the overall viscosity at a particular temperature, relative 
to that of the basic oil itself at that temperature. This 
change is reversible as the temperature is decreased, 
with the additive reverting to a suspension. 

One basic limitation of viscosity index improvers is 
that they are subject to breakdown under shearing, and 
also to some extent by thermal cycling and high service 
temperatures, resulting in a loss of viscosity index during 
service. As regards shearing effects the loss will depend 
upon the magnitude of the shearing forces, these being 
highest in regions of small clearances, such as in bearings, 
between piston rings and bore, at the tips of vane pumps, 
etc. In general, shearing effects will bring about an 
initial loss, after which there will be little, if any, further 
reduction in viscosity index—see Fig. |. The extent of 
this initial loss and the period over which it takes place 
will depend both on the magnitude of the shearing 
forces and the rate of shear. 

Thermal degradation, however, tends to be more 
progressive. Thus under continual use at high service 
temperatures (e.g., an internal combustion engine 
lubricant) a continual and gradual loss of viscosity 
index can be anticipated. These breakdown products 
can contribute to the formation of sludge and varnish 
deposits and it is common, therefore, to increase the 
proportion of detergent additive to take care of this. A 
higher proportion of detergent additive will often be 
called for in any case since viscosity index improvers 
tend to have the effect of decreasing the efficiency of 
detergent additives. 

Detergents and oxidation inhibitors are closely 
related, although both types of additives perform 
different functions. The primary, and original, function 
of a detergent additive is to retain products of oxidation 
or degradation in suspension rather than allowing them 
to settle out in the form of sludge deposits or varnish. 
Oxidation inhibitors, basically, are simply additives with 
a preferential and high affinity for oxygen so that the 
normal oxidation process is restricted to degradation of 
the additive rather than the basic oil, until eventually all 
the inhibitor is used up. After that oxidation of the oil 
will take place. 

Mineral oils, which consist basically of complex 
mixtures of hydrocarbons, contain a number of com- 
pounds with a certain affinity for oxygen. The rate of 
oxidation depends upon the types of hydrocarbons 
present, and the conditions under which reaction can 
take place, particularly the degree of exposure to air 
and the presence of any substances with a catalytic 
action. Where oil is agitated, mixing with air, the possi- 
bilities of oxidation are considerably increased. A high 
operating temperature is also ‘conducive to rapid 
oxidation, whilst the presence of finely divided metal 
particles (such as wear products) will accelerate oxidation 


Table IL—PRINCIPAL ADDITIVES 
Purpose 





Additive Side Effects 





Viscosity Index 


Improvers 
Detergents 


Oxidation 
inhibitors 


Anti-corrosion 


Raise viscosity 
x 


Prevent aeglom- 


eration of sludge. 


Resist acidic 
corrosion. 


Delay oxidation. 


Passivation or 
deactivation of 
metal surfaces. 


Improved film 
strength. 


Subject to shear 
n 


breakdow 


Tend to promote 
oxidation 
Tend to increase 


possibility of foaming. 


Good anti-wear and 
anti-scuffing properties 


May be chemically 


active. 


Usually com- 
pounded with 
an oxidation 

inhibitor 


Enhance oil life 


Characteristics 
given by multi- 
Purpose 
Oxidation 
inhibitor. 
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by catalytic action. Copper, iron and lead particles are 
particularly active catalysts, in this latter respect. 

Upon oxidation, hydrocarbons may form insoluble 
carbonaceous compounds or oil-soluble degradation 
products such as resins and acids. The rate of reaction, 
and the type of degradation product, will depend upon 
the types of hydrocarbons involved. Paraffinic hydro- 
carbons, for example, tend to react less readily with air 
than the aromatic or unsaturated hydrocarbons. Since 
both types may be involved in the oil blend both soluble 
and insoluble oxidation products may result. 

The insoluble products form sludge and can clog oil 
lines and passageways, filters and other parts of the 
system. The soluble products, on the other hand, will 
continue to circulate with the oil. Resins will then have a 
tendency to deposit themselves on the hottest parts of 
the system, forming varnish-like coatings. The soluble 
acids may show corrosive effects, corroding and pitting 
bearings (particularly copper-lead alloy bearings) and 
generally attacking all metal surfaces. 

When blended with an effective oxidation inhibitor 
the oil will show an extended period of life during which 
virtually no oxidation (of the oil) occurs (see Fig. 2). 
Oxidation, as such, is characterized by an “induction 
period” during which the rate of oxidation is low, 
followed by relatively rapid oxidation. The inhibitor 
considerably extends the induction period because of 
its greater affinity for oxygen and its capacity to react 
directly with any oxidized oil molecules, until eventually 
it is all used up. Oxidation of the basic oil then proceeds 
normally. 

Detergents, as previously noted, are effective in com- 
bating the undesirable effects of sludge and similar 
insoluble products by preventing them agglomerating 
and retaining them in suspension where their size 


Table IIIl—ADDITIVES FOR LUBRICATING OILS 


Normal 
Concentration 





Type Additive Remarks 


Detergent Particularly effective in 


engine oils. 


Metallic soaps, etc 


Dispersants 


V.1 
improvers 


Oxidation 
inhibitors 


Film 
strength 
improvers 


Corrosion 
inhibitors 


Rust 
inhibitor 


Anti-foam 
agent 


Oiliness 
additive 


Tackiness 
additives 


Pour point 


depressants 


Sulphonate or phenate 
complexes of alkali metals 
Polymerized methylacrylate 


esters, buetene or styrene 
olefins. 


4-8°% 
Amine and pheno! up to $% 
derivitives 
Sulphur and phosphorous 
compounds 
Zinc dithiophosphate 


up to 5% 


up to 5% 


Zinc dithiophosphate 0-75-1% 


up to 6% 
up to 8% 


Active chlorine 

Active sulphur or sulphur- 
chlorine 
Sulphur-chiorine- 
phosphorous 


Usually feature of 
detergent and/or oxidation 
inhibitor. 


Chosen with regard to 
service conditions and 
compatibility with other 
additives used 


up to 10% 


Silicone fluid. 


Fatty acid esters, ¢.g. 
buty! stearate. 


Rubber solutions 
Cut-back bitumens 
Heavy polymers 
Polymerized phenols and 
esters. 


Combined detergent— 
dispersant action. 


Particularly effective in 
engine oils and 
hydraulic oils 


Improve film strength. 


Multipurpose type with 
anti-corrosive and anti- 
wear properties. 


For normal anti-wear 
requirements 

For mild E.P. lubricants 
High duty E.P. lubri- 
cants 

Hypoid oils 


Typical use in hydraulic 
oils, and lubricants for 
steam turbines, etc. 


Used where service 
conditions may promote 
foaming (e.g. automatic 
transmissions, hydraulic 
systems, etc.) 


Not generally used. 
or widely applicable. 


To provide “‘non-drip” 
properties. 


To improve very low 
temperature flow 
properties. 





remains comparatively harmless. Being mainly soaps 
their alkalinity also helps neutralize soluble -acid pro- 
ducts of oil degradation. This is a particularly useful 
feature of an automotive type lubricant where the by- 
products of fuel combustion may also be acidic, and also 
contribute to sludge formation under certain operating 
conditions. 

Modern detergent additives, therefore, tend to have a 
high degree of alkalinity and are also compounded as 
dispersants as well as detergents. That is to say their 
property of retaining the insolubles in suspension in 
unagglomerated form is enhanced. Similarly, modern 
oxidation inhibitors may also be effective in protecting 
metal surfaces against corrosive attack either by passivat- 
ing the metal surface (e.g., by incorporating reactive 
sulphur in the additive); or deactivating it after attack 
(when the additive reacts with the corrosion product 
to form an inactive compound resistant to further 
attack.) 

Whilst viscosity index improvers, detergents and 
dispersants, and oxidation and corrosion inhibitors 
are the main types, numerous other additives may be 
used to enhance specific properties, or to combat 
undesirable effects generated under certain service con- 
ditions or applications. The more commoiu o! these are 
probably the compounds used to improve film strength 
where boundary lubrication conditions are encountered, 
or generally to improve anti-wear properties. Boundary 
lubrication conditions occur when the load is so high 
that the oil film tends to be squeezed out from between 
the surfaces it is protecting and lubricating so that 
actual metal-to-metal contact may occur between high 
points on the two surfaces. This gives rise to points of 
high friction and extremely high localized temperatures 
—so high, in fact, that local welding or “seizing” can 
occur. 

Additives aimed at combating these conditions are of 
a type which will combine chemically with the mating 
surfaces at regions of high localized heat, yielding a 
surface compound with a low shear strength. Thus a 
continued sliding motion is maintained rather than local 
welding followed immediately by the tearing apart of 
the metal surfaces. Lubricating oils so compounded are 
generally referred to as “extreme pressure”’ (E.P.) type, 
or “hypoid” oils. Actually any lubricant which has an 
additive which effectively increases the film strength is an 
“E.P.” lubricant, although a distinction is usually 
drawn between those intended for less severe applica- 
tions (E.P.) and those for extremes of pressure (““hypoid”’ 
oils). The main difference between the two is that the 
E.P. oils contain lower amounts of less active additives. 

Typical additives in the E.P. class are active sulphur and 
active chlorine. Active sulphur and active chlorine together 
are more effective than chlorine additive alone. A chlorine 
type additive may be used in the milder E.P. lubricants 
and either a sulphur or sulphur-chlorine additive for 
higher pressures. Hypoid oils normally use sulphur- 
chlorine-phosphorous type additives in relatively high 
proportions. One point which must be considered with 
all extreme pressure lubricants is the possible active 
chemical effect of the additives at the working tempera- 
ture concerned and service conditions. 

Normal anti-wear additives are of a much milder 
nature and, in fact, may not be a separate additive at all. 
The usual oxidation inhibitor—zinc dithiophosphate— 
itself has a marked effect in improving the film strength 
of the lubricant and so its presence will normally ensure 
better wearing and scuffing properties. 
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Considerations in the Design of a 
Copper Serap Refining Furnace 


Introducing a new technique involving metallurgy 
and heat transfer with steam raising 


By F. MOLYNEUX, Ph.D., B.Sc.(Lond.), B.Sc.(Eng.), A.M.I.Mech.E., A.M.I.Chem.E., 


Senior Lecturer, Department of Chemical Engineering, Birkenhead College of Technology 


T seems strange that in view of the price and impor- 
tance of copper as the most used non-ferrous metal 

there have not been the intensive developments in 
improved methods of fire refining to parallel those in 
the iron and steel industry. Possibly the reason for this 
may be found in the present-day practice of refining 
the ore on the site and transporting the refined metal 
in its most expensive form for least bulk. This applies 
in particular to the large centres in Central Africa where 
this phenomenon is accompanied by cheap and ample 
labour and also comparatively cheap power, and this 
has certainly been the factor leading to the practical 
elimination of ore refining in the U.K. 

These factors, however, do not apply to the refining 
of copper from scrap, and since it is considered that 
40°, of the total copper used in the U.K. arises from 
this source, it can be seen that there might be a con- 
siderable incentive towards cheaper and more efficient 
methods of production. Since little improvement can 
easily be foreseen in the methods of electrolytic refining, 
it was considered that major benefits might be sought 
in the methods of fire refining scrap. 

Fire refining methods currently in use can generally 
be classified under three main headings, largely depend- 
ing on the origin of the scrap to be refined. These are: 
(1) low copper content scrap, such as rich copper 

slag, dross, spillage and skimmings produced by 
foundries, and by-product mud from chemical 
separations 

medium-to-high copper content alloys from the 
user industries, such as car radiators, old loco 
fire-boxes and brass and bronze parts salvaged 
from process plant and machinery, and 

pure unalloyed copper scrap, such as wire, turn- 
ings, stampings, sheet punching, etc., from fabrica- 
tors’ shops. 

In the case of scrap arising from Class (3), any refining 
operation would be unnecessary and would lead to 
losses, and, in general, the larger fabricator usually 
instals his own remelting furnace for the recovery of this 
material and finds that this is well worthwhile, since the 
equipment is simple and inexpensive. Refining of scrap 
copper is mainly concerned with Classes (1) and (2), 
and in both cases difficulty arises initially in determining 
the composition of the furnace charge, since even with 
careful sorting it is difficult to determine the exact metal 
content so that the correct proportion of flux may be 
added to give a controlled charge. The general recom- 
mendation, however, is that scrap of Class (1) be 
smelted in the copper blast furnace, and that of Class 
(2) in the copper converter. The raw copper from both 
blast furnace and converter is then refined in an anode 
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furnace to give a tough pitch copper suitable for finishing 
by electrolytic refining if required. 

It can thus be seen that for the fire refining of a low- 
copper scrap at least three types of furnace are required 
to carry out in essence the same process, which is that 
of converting impurities into oxides which will form 
fusible slags separable from the melted copper. Thus, 
it is uneconomic for the small refiner te consider 
treatment if scrap arises from all sources, and generally 
it is found that concentration is on (1), (2) or (3), with 
corresponding equipment. 


Development of new technique 

It was considered that with modern developments in 
refractories, metals and fabrication, and with the spread 
of industrial technology, there was scope for the develop- 
ment of a single simple furnace for the small refiner 
capable of dealing with scrap from all sources. This 
would be of the rotary type, consisting of a cylindrical 
steel shell about 15 ft long and 6ft dia, lined with 
rammed mullite refractory and capable of being rotated 
about its horizontal or longer axis. 

Charging and pouring would take place via a refractory 
manhole in the cylindrical shell of minimum dimensions 
for the expected charge. A schematic diagram of the 
proposed plant is shown in Fig. 1. 

The furnace is heated by a burner at one end operated 
on gas, oil or pulverized coal, the waste gases being 
exhausted at the other end via a refractory-lined flue 
and a waste heat boiler, finally passing to atmosphere 
by way of a high efficiency cyclone for flue dust recovery. 

Oxidizing air or tonnage oxygen is fed into the molten 
charge by means of external pipes connected to fused 
alumina nozzles (Fig. 2). This oxidizing injection is made 
by means of a stationary valve plate on the burner, free of 
the furnace, and operates over the lower third of the 
furnace periphery only. The remaining two-thirds of 
the periphery is provided with a mixture of carbon 
monoxide and nitrogen from a producer. 


Operation 

A preliminary analysis is made of the scrap charge 
and the correct addition of silver sand, limestone and 
iron pyrites made to give an easily fusible slag of low 
density. The furnace having been heated to 2,000° F 
(1,100° C), the scrap and flux are charged and the furnace 
is rotated slowly with air blowing through the lower 
ports, so that a thorough mixing of the charge and the 
oxidizing air and a better utilization of the heat stored 
in the lining are thereby affected. 

After melting, the charge is blown for half an hour to 
oxidize the iron, which is then slagged off as a silicate, 
possibly in accordance with the following equation: 


211 





FeS +3 Fe,0, + 7 SiO, =7 Fe SiO, + SO;. 
Various non-ferrous metals, such as lead, zine and tin, 
are simultaneously converted to oxides and slagged off. 
Thus: PbO + SiO, = Pb SiO. 

Lead oxide in particular is notoriously vicious in its 
attack on the refractory lining if thorough mixing and 
slagging do not take place. 
The following reactions take place during the con- 
version: 
2 FeS 2 Fe O 
2Cu,8 +30, 2 Cu,O 2 SO, 
Cu,O Fe S Cu,S FeO 
Care should be taken by means of the appropriate 
controls to prevent oxidation of the copper, since losses 
in the slag will otherwise be high as a result of the 
production of a rich 30°, copper slag which must be 
returned for refining. 
The aim at this stage is to produce a lean slag with 
the following approximate composition: 


SiO, FeO Ca0O,Mg0O,Al,0O, Cu 
35% 45° 18°% } 


This is an easily fusible slag with a specific gravity of 
3-25, which can easily be poured and separated from 
the molten copper. The compositions of typical slags 
are set out below: 

SiO, 
32-5 
34-0 
44-5 
39-3 
42-2 


30, 2 SO, 


PbO, ZnO, SnO 
Remainder 


o 


FeO 
52:2 
46-0 
39-7 
24-8 
39-4 


22-0 


~~ 
te 


oe 
0-39 
0-69 
0-21 
0-3 
0-29 
0-23 


Slag 
Slag 
Slag ; 
Slag 
Slag 


haDAW~ATAR 
SOnNnNN Oh 


Slag 42-0 

The best treatment for the slag is to run it through 
a fore-hearth settler and then to granulate it by placing 
a fan-shaped spray of water beneath the slag spout of the 


fore-hearth with a trough or launder carrying a flow of 
water beneath the spray. As the hot slag falls through 
the spray into the launder, it granulates and is thus 
easily swept away. 

Large amounts of zinc, lead and tin are vaporized at 
this stage of the process and are carried out of the 
furnace by the waste gases. The lead and tin are 
deposited in the base of the waste heat boiler and 
are recovered from there, whilst the zinc oxide is cooled 
in the waste heat boiler to be removed finally from the 
exhaust gas in the cyclone. 

A further oxidation blow now takes place to slag off 
remaining impurities together with a proportion of the 
copper. The slag from this operation is rich, containing 
up to 35% copper, and must be granulated and recharged 
to the furnace. The remaining copper is approximately 
97°% pure, impurities being tin, lead, zinc and nickel, 
and to this hot charge is added any high-grade copper 
scrap. Air or oxygen is introduced, which oxidizes the 
impurities and forms a slag, and owing to the lower 
purity of the copper —97°% as against a normal 99 °,— 
a much greater slag fall takes place. 

Oxidation is continued until a sample shows satura- 
tion with oxygen, when the air supply is stopped, 
together with rotation of the furnace, and a charge of the 
correct quantity of charcoal made to the furnace. 
Rotation is then continued, the metal being de-oxidized 
with the thoroughly mixed-in charcoal in an atmosphere 


Fig. 2.—Slip cast pure alumina nozzle for air injection 
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Fig. 1.—Schematic diagram of the proposed copper scrap refining plant 
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of carbon monoxide and nitrogen, the final product 
being a tough pitch copper of over 99-9°% purity. 


Process design calculations 

The following calculations are necessary in order to 
arrive at some idea of the size of units required for the 
operation of this process on a plant scale. The stages to 
be considered in these calculations are as follows: 


1. Total mass and volume of the furnace charge 

In addition to the quantity of scrap copper to be 
charged, this requires a determination of the weight of 
fluxing agents to be added. To do this a short ton 
(2,000 Ib) of copper scrap of the given composition is 
taken as a basis and the fluxes required for this amount 
then calculated. These quantities are then multiplied 
by the factor involved in the actual charge of copper 
scrap required for processing. 


2. Furnace design 

This involves determination of the dimensions of the 
furnace so that the solid charge can be heated up to 
fluxing temperature, the flux removed as molten slag, 
and the oxidized copper then reduced in the molten 
state prior to pouring either into ingot moulds or into a 
copper shot producing plant. 


3. Fuel requirements 
The quantity of oil fuel required must provide: 

(a) heat to melt the charge 

(b) heat to flux impurities 

(c) heat to keep the flux, slag and charge molten 

(d) heat to recoup that lost through radiation, con- 
vection and conduction and 

(e) heat to raise the temperature of the furnace brick- 
work, etc., from cold. 


4. Surface required in waste heat boiler 

A considerable amount of heat will normally be 
exhausted in the waste gases which are at a high tempera- 
ture, but in this case a waste heat boiler is to be pro- 
vided to improve the efficiency by recovering a portion 
of this otherwise wasted heat. The surface required in 
the boiler to recover this estimated quantity of heat 
must be calculated and provided in a commercial boiler. 

These are the stages listed and worked through in 
the following calculations giving the basis for the final 
estimates of the dimensions of the various plant items. 


Stage I—Total mass of charge 

The following calculations are based on a charge of 
2000 Ib of scrap of the composition given below. The 
composition of the melt and the slag are also stated. 


Scrap composition 
cu% Fe% Zn%, Pb, Sn, Al% 
40 30 20 5 3 2 


Clean slag composition 
SiO,% FeO% (CaO+Al,0,)% Cu% 
35 45 16 | 
PbO™% ZnO”, 
1:2 I 


Melt composition 

cu™% (Sn + Ph + Zn)% 

97 3 

Materials used for fluxing purposes include silica 

sand, iron pyrites and limestone. The first of these 
contains 80° SiO, and 15% FeO: the second 40° 
Fe, 10% CaO and 10% SiO,: and the limestone, 50% 
CaO (including A/,O, and MgO) and 3% SiO.. 


SnO”, 
0-8 
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In general, with relatively high copper contents in 
the scrap charge, the slag will amount to 50-100% of the 
weight of the scrap charged. In this particular case it is 
governed by the weight necessary to take all the iron 
(as oxide) into the slag. The iron content of the 2000 Ib 
scrap charge is 600 Ib, equivalent to 770 lb FeO. With a 
slag weight of 1000 Ib (50°, of the scrap charge weight), 
the FeO content would amount to no more than 450 Ib 

much below the FeO produced by oxidizing the iron 
in the charge. With 2,000 lb of slag the iron content 
would be 900 Ib and the SiO, content 700 Ib. The scrap 
charge considered here can be fluxed without the 
addition of pyrites, and if we disregard the small amount 
of SiO, in the limestone and assume it all comes from 
the silica sand, the weight of the latter charged is: 

(700 = 100)/80 = 875 Ib 
This would introduce FeO to the extent of 
15% of 875 Ib = 130 1b 
Thus the 900 1b FeO in the slag is made up of 770 lb 
from the oxidized charge and 130 Ib from the silica sand. 

The weight of CaO + Al,O, ~ MgO in the 2000 Ib 

of slag is: 
16°, of 2000 Ib = 320 Ib 
With limestone containing 50°, CaO, etc., this calls for 
the charging of 640 Ib of limestone. 

Thus, the charge sheet for 2000 lb of scrap reads: 

Scrap 2000 Ib 
Silica sand 880 Ib 
Limestone 640 Ib 
The weight of copper in the resulting melt is: 
800 Ib — Cu in slag 
800 — 20 lb 
780 Ib 
This is 97° of the melt weight, which is, therefore, 
800 Ib. 

Part of the 560 Ib of tin, lead and zinc in the charge 
finds its way into the melt. This amounts to: 

3°, of 800 Ib = 24 1b 

A further fraction enters the slag to the extent of 3°, 
(as SnO — PbO —Zn0O), i.e., 

3°, of 2000 Ib = 60 Ib 
approximately equivalent to 551b of the metals. With 
the remainder recovered at an efficiency of 87°, this 
amounts to 87°, of (560—55—24) = 415 Ib. 

The loss (mainly ZnO) = 60—65 Ib. 

Limestone requirements at 50°, CaO, etc., content: 

= (320/50) = 100 = 640 Ib 
Thus the charge sheet for 2000 Ib scrap would read: 
Scrap 2000 Ib 
Silica sand 880 1b 
Limestone 640 Ib 
To be continued. 


Snail Brand Spanners 
A new range of double-ended forged carbon steel 
Snail Brand spanners, designated HIS and designed to 
British Standard requirements, has a 15° spearhead jaw 
and retains the price characteristic of the well-known 
pattern H range. Three finishes are available: rust- 
resistant black, black with bright heads, and plated. 
Sizes cover Whitworth up to 14 in., across-flats up to 
2in., and metric up to 46 mm. Sets are made up in all 
popular British and Continental sizes. With the appear- 
ance of these new spanners the original H and F series 
are being discontinued. 

All Snail Brand products are now made in the new 
Coleshill factory of Thomas Smith & Sons of Saltley 
Limited. 





Noise Level 


Without attempting to deal in detail with the theory of noise levels and 
noise measurement this short article describes some basic facts about 
“noise” and in particular the aggregate effect of different noises, re- 
stricting descriptions to a practical engineering level 


se OISE” or sound is simply a pressure wave or, more 

exactly, a combination of pressure waves of differ- 
ent pitch and amplitude. As far as noise level is concerned, 
therefore, the simplest method of description or evalua- 
tion is the strength of the pressure wave or the sound 
level, as it is sometimes called. Actually there is a dis- 
tinction between the two terms. The pressure of a sound 
wave or sound pressure is the actual or effective pressure, 
measured in whatever pressure units are convenient. 
The sound pressure /eve/ is designated in terms of decibels. 

The relationship between the two—actual sound pres- 
sure and sound pressure level or decibels—does not 
follow simple conversion. It is necessary first of all to 
establish what is ‘zero’ sound pressure level (0 decibels). 
The relationship between the two then follows from the 
formula 

decibels = 20 log (P/P.) 
where P sound pressure as measured 
P..= reference sound pressure 

The obvious reference pressure is the smallest sound 
that can just be heard. zero sound pressure level then 
(theoretically) corresponding to a pressure smaller by an 
infinitesimal amount. This is an impractical definition, 
the solution being simply to adopt a standard figure for 
the smallest audible sound as zero decibels. The inter- 
nationally recognised standard for this reference sound 
pressure (P.) is 0-0002 dyne/sq cm (0-0002 millibar). 
The conversion formula thus reduces to 

decibels 20 log (P/0-0002) 
where P is measured in millibars. 
In the limiting case where P = P, the product is taken 
as zero—i.e. 0-0002 millibar sound pressure is equal to 
0 decibel sound pressure level. 

An interesting generalization now arises in that doub- 
ling the sound pressure increases the sound (pressure) 
level by 6 decibel over any part of the range. Trebling the 
sound pressure increases the sound pressure by 9-54 
decibel; and quadrupling the sound pressure raises the 
sound level by 12 decibel. Increasing the sound pressure 
ten times adds 20 decibel to the sound level. 

Now to consider the resultant noise level when two 
different sounds are combined. The resultant is far from 
being the sum of the two components, but is very much 
less, and is dependent on the difference between the two 
original sound levels. The greater this difference the /ess 


Table I 


the increase in overall sound level. The greatest increase 
in overall sound level, in fact, arises when two sounds 
of the same sound level are combined—a fact which is 
not commonly appreciated—and even then the resultant 
sound level is only raised by a matter of 3 decibel. 

This holds true regardless of the sound levels of the 
individual sounds, the difference in sound levels between 
the two determining the increase in overall sound level, 
as tabulated in Table I. This increase in sound level is 
then added to the highest (sound level) of the two original 
sounds to arrive at the overall sound level, if the two 
sounds are of different level. 

This characteristic is somewhat comforting. Working 
in the vicinity of any relatively noisy machine, for 
example, the effect of another noisy machine being 
started up nearby cannot increase the overall sound 
level by more than 3 decibel, unless it is noisier than the 
original machine (as measured at the first operator's 
position). If it is noisier, then it raises the local noise 
level to its noise level, plus something less than 3 decibel 
contributed to the total by the original machine. 

Exactly similar considerations arise with regard to the 
effect of background noise level on specific noise level 
measurements of any individual machine or noise-pro- 
ducer. With background noise present any sound level 
measurement at a particular machine, etc., will show a 
false (high) reading and the nearer the background noise 
approaches to the machine noise, the greater will be the 
error. 

For most practical purposes the effect of background 
noise can be ignored unless its sound level approaches 
within about 10 decibel of the machine noise (or noise 
being measured). Lower background noise levels imply 
a correction of appreciably less than half a decibel. The 
necessary correction is again established on the difference 
of sound levels, but in this case the relationship is some- 
what different, as given in Table II. 

The difference in noise levels is established quite simply 
by measurement of the machine noise together with back- 
ground noise (i.e. the overall noise level), and then 
measurement of the background noise alone. If the back- 
ground noise approaches within 10 decibel of the overall 
noise, then the necessary dedendum from the measured 
overall noise can be found from Table II to arrive at the 
true noise level of the machine. 


ADDENDA FOR COMBINED NOISE LEVEL (approximate values) 





Difference between two 
component sounds in 
decibels 


3 


Addenda for combined 
noise level (decibels to 
be added to loudest 
component) 





Table I 


DEDENDA FOR BACKGROUND NOISE 





Difference between overall! noise 
and machine noise in decibels 


Dedenda (decibels) . 45 


7] 
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Hiow Not to Deal with Overhead 
Expenses 


Fallacies of the percentage methods 


By A Consulting Cost Accountant 


HE effect on businesses generally if entry into the 
Common Market is decided upon is a topical 
subject and no one is able to take a clear view until the 
details are announced. The dabbler in equity shares has 
impressions based largely on usefulness of products 
and the possibilities of expanding markets or suffering 
severe competition. The individual manufacturer, how- 
ever, whatever his interest in stock exchange quotations 
or the general interest in the country’s economics, 
must reduce the problems to “me” and “my”. He will 
know from study and experience, no doubt, the particular 
sales field and the capabilities in quality of the foreign 
competitors. Another factor is the very important one 
of selling prices. Experience in his trade will indicate 
the general levels of others’ prices with which he will 
have to compete, but his own must be fair and reasonable. 
How many manufacturers can fix and adjust selling- 
prices in the confidence that they are based on accurate 
costing methods? The answer to this question is that 
few have reliable details of manufacturing costs; there is 
reliance on hunches, estimating (better described as 
guess work) and the taking of chances with a hope that 
if there is a wide variety of products there will be a 
profit figure in aggregate. 

One manufacturer may consider that such a descrip- 
tion does not apply to him because he does calculate 
the costs on which the selling-prices are determined, 
but is he, in innocence, using costing methods which are 
misleading? A few moments devoted to this question 
cannot be other than beneficial especially if he has a 
wide variety of selling-lines and numerous selling-prices. 

Normally, labour and material costs are fairly 
accurate; the operations and the amount of material 
required can be determined by an intelligent check by 
someone of technical experience. Overhead expense-— 
the third element—however, is complex, and inaccurate 
treatment is usually the cause of unfavourable results. 
It is still more disturbing when the accounting system 
provides only for the presentation of an aggregate 
profit and loss account some time after the end of the 
financial year—too late for corrective action. 

In most industries the overhead expenses are treated 
in costs much too lightly. Many years ago expenses 
other than labour and materials were of low proportion: 
in fact, it was usually the practice to calculate the costs 
of material and of working and then add a sum for 
other expenses and profit, this depending on the selling- 
price already in mind. 

Nowadays, it must be realized that the element of 
overhead expense is a high proportion of manufacturing 
cost. All costs have suffered increases in amount through- 
out the years, but invariably those in the overhead 
expense element have been most significant. Why then 
shipshod methods of treatment when building-up the 
cost of a manufactured article? 

A common error is to regard the volume of overhead 
expenses as affected by the volume of direct labour. 
The amounts to be paid for direct labour and overhead 
expenses are budgeted in total for the current period 
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then applied as a percentage: e.g. direct labour £50,000, 
overhead expenses £100,000, then 200%. This when 
applied means that if the labour cost of an article is 
one shilling then the overhead share is two shillings; 
if five shillings, then ten shillings, etc. 

Perhaps the simplicity of method is the reason why 
it is used, but where there are numerous products with 
varying degrees of labour content the inaccuracies, too, 
are numerous. 

Assume, for one example, that a junior operator 
performs one hour’s work using an expensive machine 
at the labour cost of 3/-, and a skilled operator performs 
one hour’s work at the bench at 5/-. The overhead 
percentage is 200. Costs are calculated thus: 

Machine 
0 0 2 
6 0 


£2 9 0 


Hand 
5 0 
0 0 
10 O 


Direct labour ; ih 
Direct material (say) ae 2 
Overhead expense - 


£215 0 





It will be seen that despite the machine depreciation, 
maintenance and fuel costs, the sum of 6/- only is 
included for one hour whilst 10/- is included when there 
are no such costs. The anomaly can be extended by 
suggesting the calculation of the cost if the young 
operator receives a birthday increase to 4/6 (the machine 
becomes 50°, more expensive to run), or if he were to 
receive 9d. bonus for speedy work the machine deprecia- 
tion and other costs would increase to 7/6. 

If the business should be one which fixes selling- 
prices according to calculated costs, that of the machine- 
made article is much too low and of the hand-made 
article much too high. 

If the overhead expenses do not rise and fall according 
to the amount of direct labour employed and, as stated 
earlier, it is incorrect to recover overhead expenses 
according to the labour content in a product cost, the 
error is still greater if recovered—as in a few cases— 
according to prime cost, i.e. direct labour and material. 
One example (an actual experience) is offered: 

Product A Product B 
Direct labour me 2 18 
Direct material (say) hog 18 2 





Overhead expenses at 50°, 10 


Total cost ... : 1 10 
Profit aoe bes we 3 


£1 13 








In this instance although product B was in the factory 
nine times as long as product A the same overhead 
expense was applied. Increasing sales of B at the expense 
of A caused reducing profitability. 

In almost every type of business, competition is 
becoming keener and keener; certainly design, quality, 
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presentation and delivery are matters to be considered 
when competing with the foreign or any other com- 
petitor, but whatever the success in those directions 
everything depends on selling-prices and no manu- 
facturer requires much emphasis on this point. It is 
suggested, however, that he should do a little “stock- 
taking” on his costing methods especially if he is dealing 
with overhead expenses the percentage way—the wrong 
way. 


Limiting Valve 

A new Westinghouse valve for limiting air pressure 
has been designed for fitting in a pipe line or on the end 
of a reservoir, and has a setting range of 25-125 psi. 
It consists of a die cast body, and a cover which contains 
the main spring and spring seat, and an adjusting screw 
for setting the spring load. The body contains the pipe 
connexions and locating holes for mounting, together 
with a detachable end plate recessed to take the spring 
loaded valve disc. A diaphragm assembly is located in 
the body, the hollow stem of which rests against the face 
of the valve disc, while the diaphragm is clamped between 
the body and the cover. 

In operation, air from the high pressure side enters 
the valve through port A and has a free passage past the 
valve disc to port B and the by-pass passage to the under- 
side of the diaphragm. As the pressure builds up 
sufficiently to overcome the spring setting, the diaphragm 
assembly moves upwards allowing the valve disc to seat, 
shutting off further supply of air. As the air pressure is 
used from the low pressure side, the resultant drop in 
pressure allows the main spring to re-assert itself and 
unseat the valve disc, thus repeating the cycle. Should 


pressure on the low pressure side of the valve build up 
above the required operating pressure, the increased 
defiexion of the diaphragm will allow the hollow stem 
to move away from the valve disc after it has been 
szated, letting air through to the cover to bleed away 
to atmosphere. The stem will seat again as the pressure 
drops to the correct operative pressure. 


> 


GREATHER HOLE 








Oi APR AGM 
ASSEMBLY 














Westinghouse limiting valve for pipe line or reservoir fitting 


The valve is an addition to the range of pneumatic con- 
trol equipment made by Westinghouse Brake and Signal 
Company Limited, Hanham Road, Kingswood, Bristol. 


New Gasket Material 

A new high-density asbestos gasket material that meets 
the physical requirements of AMS 3232G, ASTM 
D-1170-59T and MIL-A-17472 (Navy) is announced 
by Armstrong Cork Company Limited, Honeypot Lane, 
Kingsbury, London NW9. Called Accopac AN-892, it 
is a tough asbestos sheet that combines flexibility with 
high density and conformability with low compressibility. 
Its performance stems from a uniform distribution of 
asbestos fibres and nitrile rubber binder. The material 
die cuts cleanly and has practically no tendency to 
“powder”. The makers recommend it for use where 
service conditions require a dense, flexible gasket with 
low compressibility. This would include heat exchangers, 
heavy duty compressors and pumps, and steam turbines. 
It is also suitable for pipe flange, valve, and cover 
gaskets in the routine maintenance of chemical processing 
plants and equipment, petroleum refineries and allied 
installations. 


PVC Storage Tanks 


A new range of storage tanks is being produced by 
Turner & Brown Limited, Bolton, Lancashire, under the 
trade mark Turbro-Cyclone, to provide an economical 
means of containing the many acids, alkalis and other 
corrosive liquids now used in industry. The tanks are 
constructed from rigid PVC sheet bonded and wrapped 
with resin-impregnated glass fibre. They are light in 
weight and tanks of additional strength and rigidity are 
also made in wire-reinforced PVC using the same glass 
fibre bonded technique. Sizes are up to 20 ft. by 6 ft. 
by 6 ft. Flanged pipe connections can be provided with 
great accuracy and a close fitting lid can also be supplied 
with a built-in inspection port. 


Bolts and Screw Fasteners 


TO THE EDITOR OF MECHANICAL WORLD 

Sir—I would congratulate the originator of the article 
on one of the important technical aspects of fasteners 
(M.W. May 1962, pp. 151-2). It is commendable that 
the author has successfully limited his theme to the 
extent that many will be able to understand and benefit 
from the information, and at the same time, realize 
that there will be similar issues involved in almost all 
mechanical fastenings. 

I think there is only one relevant and important point 
omitted, and that is in respect of excessive clearance. In 
many applications shear forces can immediately destroy 
a highly stressed joint where the fastener is a poor fit. 
Lateral movement will simply tip the bolt head off. 
Hard washers must be emphasized in this application 
and all similarly highly stressed applications. In most 
common applications the washers do more harm than 
good. These matters require to be much more generally 
understood by designers and practical engineers. 

On the whole, I find it refreshing that the writer has 
clearly made the disciplined effort to explain an important 
issue and skilfully avoided the pitfall of blinding his 
readers with the academic language of science. But is it 
quite safe to presume that readers understand the 
principles involved in pre-stressing ? 

Your faithfully 
Barrie Baxter 
Bernard Collins Ltd 


London, SW6. 


MECHANICAL WORLD, July, 1962 





Production of Com 


ponents with 


Extruded Necks—Ill 


Concluding the presentation of complete data for producing necks to 
suit the principal screw thread forms in a range of sizes 


By W. RICHARDS, A.M.I1.Prod.E. 


S stated earlier, if the material used for the extruded 

neck component falls below a certain minimum 

thickness, the neck will burst under the full load the 
screw is capable of carrying. 

Fig. 3 shows a section of an extruded neck component, 
the screw is not shown but it is assumed to be supporting 
a total load W which is resolved into two reactions 
R, one for each half of the component. The reaction R is 
further resolved into two forces, one (4W) acting parallel 
to the axis of the screw, the other B, acting perpen- 
dicular to the axis. The force B; is modified by friction, 
to be considered later. 

Load 4W is carried by the thread on each half of the 
component; B, is the force tending to burst the com- 
ponent. 

Force B, is divided among all the threads and acts 
around the whole circumference, conditions being 
similar to those obtaining in the case of a tube loaded 
internally by hydraulic pressure; under excessive pressure 
the tube would be ruptured longitudinally. For a given 
load W, force 4W will remain constant irrespective of 
the screw thread angle, but forces R and B, will increase 
as the thread angle 6 increases; otherwise as the thread 
angle 8 decreases, the forces R and B, will decrease. 
Relating the bursting force B, to the total load W, we 
have, 
bu R cos 40, W 2R cos 40, R 

B,. = Rsin 40 = (W sin 49)/(2 cos 46) 
For the BA system, 
4 = 23° 45’; tan 40 
For the Whit. system, 
49 = 27° 30’; tan 40 
For the 60° system, 
46 = 30° 00’; tan 40 = 0-577; B, = 0-577 W/2 = 0-288W 

Friction between the threads of screw and extruded 
component will tend to reduce the bursting force below 
that derived above. Assuming a coefficient of friction 
tetween contacting surfaces of screw and extruded 
component to be 0-132, the angle of friction ¢ is the 
angle whose tangent is 0-132 or 7° 30’. 

Reducing the angle 40 by the value of the friction angle 

¢, we have, 

Actual bursting force, 

PEG SO ee 

Thus for the BA system, 

B = 4W tan (23° 45’ — 7° 30’) 
LW x 0-29 

B = 0-145 W 

For the Whit. system, 

B = 4W tan (27° 30’ — 7° 30’) = 
W x 0-364 

B = 0-182 W 

For the 60° system, 

B = 4W tan (30° 00’ — 7° 30’) 
1W x 0-414 

B = 0-207 W 


W/(2 cos 46) 
OW tan 46 


0-44; B, = 0-44 W/2 = 0:22 W 


0-52; B. = 0-52 W/2 = 0:26 W 


4W tan 16° 15’ 
(3a) 

4W tan 20° 00’ 
(3b) 

4W tan 22° 30’ 
. (Ge) 
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EFFECTIVE DIAM OF 
SCREW THREAD 
~ oan 


[do FULL DIAM. OF SCREW THREAD 


D MAK OD OF NECK 
~~ a 


Fig. 3.—Diagram used in derivation of bursting strength—dia D and minimum 
thickness T 


From the above it will be noted the BA thread system 
has an advantage over others in respect of lower bursting 
pressure. According to formula (3a), for BA thread the 
bursting pressure is equal to 0-145 of the total load W 
carried by the screw. Assuming screw and extruded 
neck Fig. 2 are of similar material, and as stress under 
load is tensile for both members, then the sectional 
area of the neck should be at least 0-145 that of the 
screw at its root diameter, for the frictional conditions 
assumed above. 

Designate the numerical parts of formulae 3a, 3b 
and 3c by C, the area ratio. Referring to Fig. 3, the 
minimum thickness ¢ of the neck required to resist 
the bursting pressure B is measured as shown from the 
top of the screw thread, to the outside diameter D. 
Since the screw thread is mainly contained in the actual 
neck, which will always be tapered, compensation will 
be attained if we consider the full diameter of the screw 
instead of its root diameter in assessing its area. This 
will have the effect, in the following, of increasing the 
sectional area of the neck, thus providing for the loss 
of area due to the taper, and provide a margin of safety. 
The cross sectional area of the neck is equal to, 

(D — d.)h 
Area of screw, full diameter, 0-7854 d,* 
Required cross sectional area of neck, = 0-7854 d.*» C 
Where C is the area ratio h = 0-5 d, (formula A) 
Then (D—d.) h= (D—d.) 0-5 d. = 0-7854 d.? = C 
Solving for D D—d. = (0-7854 d.* x C)/(O-5 d.) 

D = 1-571 d.C + do sie «i 
For the BA system, where C = 0-145 





D = 1°571 do x 0-145 + d. 
0-238 d. +- do 
1-238 do " 
For the Whit. systems, where C = 0-182 
D = 1-571 d. x 0-182 + d. 
0-286 d. + do 
1-286 d. 
For the American 60° thread systems, where C 
D = 1-571 do x 0:207 4 a. 
0-325 d. + d 
1-325 do . ~ . 42 
B Having derived an expression giving the outside 
diameter of the extruded neck for the three screw thread 
systems commonly in use, we finally require one giving 
the minimum thickness 7 of the material to be used in 
the production of the component. 
Let, T minimum thickness of material 
D outside diameter of the extruded neck 
(from formulae 4a, 4b or 4c) 
d tapping size = plunging punch diameter. 
Then, from Figs. 2 and3,7=4(D-d) .... . (5) 

Mild steel has been considered throughout this article 
but if the same material is used for both screw and 
component, the whole of the formulae given herewith 
are applicable to any reasonable proposition. 

The formulae presented in this article are applicable 
only to the basic component—the first in any group. 
The total height of the basic component is taken as 
being equal to one half the full diameter of the corres- 
ponding screw. The diameter of the initial hole is equal 
to one half the diameter of the tapping size, or the 
plunging punch diameter. 

The second and third components, or any following, 
are increased in total height by a reduction in the 
diameter of the initial hole as shown in the tables. The 
charts also give all necessary data in this respect. 

The whole procedure to be taken with regard to the 
basic extruded neck component, including the application 
of all essential formulae, is as follows. 

Example, an extruded neck component is required for 
tapping with a No. O BA screw thread. Determine the 
outside diameter of the neck, and the minimum thickness 
of the material to be used. 

1. Tapping size punch diameter. 

By formula 2. d d.— 1-26 d:, where, do 

d, = 0-0236 in. = 0-236— 1-26 
< 0-0236 0-206 in. 

2. Outside diameter of extruded neck. 

By formula 4a. D = 1-238 d., where, d. 

1-238 x 0-236 

3. Minimum thickness of material 

By formula 5. T = 4(D—d) where, d 

0-206 in. 
4(0-292 —0-206) = 4 
= 0-043 in. 

It will be noted that all components included in Table 
I, are made in 0-046 in. material, but all following the 
O BA group could be made in a reduced thickness. 

For example, determine the minimum thickness of 
material required for the 2 BA series. By formula 2 the 
tapping size is found to be, d = 0-160 in. dia; the full 
diameter of the screw d. = 0-185 in. 

Outside diameter of the extruded neck, 

By formula 4a. D = 1-238 d, = 1-238 x 0-185=0-230 in. 
Minimum thickness, T = 4{D—d) = 4(0:230—0-160) 

} x 0-070 = 0-035 in. 
Thus, as a minimum, 20 swg = 0-036 in. thick material 
could be used. 


(4a) 


. (4b) 
= 0-207 


0-236 in; 


= 0-236 
0-292 in. 


tapping size 


< 0-086 


218 


Example. Required an extruded neck component to 
be tapped } in. BSF thread. By formula 2. Tapping size 
d = 0-219 in. dia; d. = 0-250 in. dia. 

Outside diameter of extruded neck. 


By formula 4b. D = 1-286 d. = 1-286 x 0-250 


== 0-321 in. 
Minimum thickness, T = 


4(D—d) = 4(0-321 —0-219) 
40-102 = 0-051 in. 
Thus, as an absolute minimum, 18 swg = 0-048 in. 
material could be used. 

Example. Required an extruded neck component to be 
tapped } in. BSW thread. 

By formula 2. Tapping size d = 0-209 in.; d = 

0-250 in. 

Outside diameter of extruded neck. 

By formula 4b. D = 1-286 d. = 1-286 

0-321 in. 
Minimum thickness, 5 € oe d) = 4(0-321 —0-209) 

< 0-112 = 0-056 in. 

Example. Required an oh Fb neck component to be 
tapped } in. x 20 tpi American National Coarse Thread 
(angle 60°). 
By formula 2 


< 0-250 


. Tapping size, d = d.— 1-26 d:; where d; 
0-0325 in. 

0-250—1-26 x 0-0325 = 0250 —0-041 
Outside diameter of extruded neck. 

By formula 4c. D = 1-325 do = 1-325 » 

0-331 in. 

Minimum thickness, T = 4(D—d) = 4(0-331 —0-209) 

4 x 0-122 = 0-061 in. 

In this case, 0-0625in. material is the minimum. 
Thus for the 60° thread system slightly thicker material 
is required for the component, due to the higher bursting 
pressure exerted by the screw under load. 

A change in the percentage depth of thread value 
x in formula | involves no change in formulae 4 and 5. 

If it is desired to increase the percentage x to, say, 
75% of a full thread, then by formula 1, 

Tapping size = punch diameter = d = d.—x.2.d: 

= do—0-75 2x di 
d= d.—1-5d: 
1, Table I, for O BA, 


: 0-209 in. 
0-250 


Formula 2 becomes 

Reconsidering component No. 
and tapping for a 75% full thread, 
then, d = 0-236-—1-5 x 0-0236 

== 0-236—0-036 = 0-200 in. 

The outside diameter D of the neck, previously 
obtained = 0:292in., then minimum thickness of 
material required will be, 

By formula 5, T = 4(D—d) = 4(0-292—0-200) 
=4 x 0-092 = 0-046 in. 

From Fig. 3, it t will be noted the increased value of 
d; has no effect on the value of t, but modifies the value 
of T as above. 


Adhesive Asbestos Webbing 
and Tape 


All the webbing and asbestos listing tapes manufactured 
by Turner Brothers Asbestos Company Limited, 
Rochdale, are now available backed with a pressure 
sensitive adhesive. Based on vinyl ethers, the adhesive 
film is thermo-plastic, but the bond remains firm up to 
about 100°C. It sticks to virtually any material, is non- 
toxic and has no effect on the electrical properties of the 
asbestos materials. Typical uses are fuse and switch 
boxes, linings, hand-wrappings for electrical equipment 
and sealing for inspection doors, hot air ducts, flanges etc. 
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SHOWING & 
TORED 1 HANDLE 


The new Eclipse multiple tool. The blades are stored in the body 


Multiple Tool 

An addition to the Eclipse range of tools made by James 
Neill and Company (Sheffield) Limited, Sheffield 11, 
is the No. 44 Multiple Tool. This is a compact, self 
contained outfit having four blades for sawing, slotting, 
slitting and scribing, which, when not in use, can be 





A blade mounted for use. Four different blade positions are provided 


housed in the handle. Each blade can be positioned at 
any one of four different angles. The blades are made 
from heat-treated high grade steel. The die cast handle is 
light in weight and comfortable in the hand. It consists of 
two inseparable halves which swivel at one end and are 
secured at the other end by an easily manipulated screw. 
The complete tool retails at 8/6d. each. 


Paint for Danger Points 

A new product for the painting of danger points in 
factories, workshops, and on machinery of all descrip- 
tions where vivid portrayal is necessary, is Humbrol 
Hi-Glo fluorescent paint, manufactured by the Humber 
Oil Company Limited, Hull. It is available in both gloss 
and matt, and must be applied, either by brush or 
spray, over a white base coat, which has been specially 
formulated for the purpose. Both finishes dry in approxi- 
mately | hr. Special thinners are required for the matt 
finish but not for the gloss or base white. The matt 
finish gives the most vivid colour, but where dirt 
contamination is high, the gloss, although slightly less 
vivid, gives better service as it can be cleaned down more 
easily. Colours are: Fire Orange, Aurora Pink, Blaze, 
Saturn Yellow and Signal Green. 


Capsula Control Valve 

A medium shock phenolic capsule, a brass base plate and 
mechanism block—this is basically the Capsula valve 
designed and manufactured by Industrial Pneumatics 
Limited, Uxbridge. Valves in the Capsula range— 
designed to accommodate outside pipe sizes of -¥ in. 
4; in. and 4 in.—are made in two parts: a capsule and a 
base. The capsule consists of a number of body sections— 
one for each valve port—and two end covers. Alkathene 
seals loaded with colloidal graphite are trapped between 
the body sections. These seals are static and ensure mini- 
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mum pressure loss in the body of the valve when the 
hard dural piston is motivated. 

Standard medium shock phenolic body sections are 
held together and fixed to their self-contained brass 
mechanism block by means of tie rods, while the complete 
capsule is screwed to its base and the joints sealed with 
O-rings. Throughout the range, design of basic compo- 
nents is the same—most working parts are common 
to more than one valve. 

Mechanism within the valve—with the exception of 
the lever model—is indirectly operated by means of a 
small built-in pilot valve. Movements and thrusts are 
therefore short and light. Solenoid actuators can also be 
utilized (most voltage ratings can be provided for with 
low temperature rise and current consumption). All pipe 
connections are on one face of the base and are tapped 
for the direct connection of solderless fittings. Designed 
pressures are up to 150 psi but they have been tested to a 
maximum 600 psi without leakage. Sole selling agents 
are I. V. Pressure Controllers Limited, 683 London Road, 
Isleworth, Middlesex. 


Flame Plated Cutters 


Flame plated spotfacing cutters giving three times as 
many holes as high speed steel cutters per re-grind and, 
on an operation on which tungsten carbide cutters 
shattered, is reported by Crane Limited, of Ipswich. 
The operation is typically on in. dia holes, spotfaced 
to 14 in. dia. 

Flame plating is a specialised method of improving 
wear resistant cutting surfaces by the deposition of a 
thin, tough, hard layer of tungsten carbide powder, 
by “firing” it on to the workpiece in a plasticised form, 
from a special gun. The process is carried out at the 
Union Carbide Limited Flame Plating Department, 
Millers Road, Warwick. 


Metal Cleaners 


The Metal Industries Department of Diversey (U.K.) 
Limited have announced two new cleaning compounds: 
Diversey H.D.S., a caustic-based, heavy duty spray 
cleaner for ferrous components, pressings, etc., where a 
fine surface etch is required, and Diversey Distel, an 
inhibited alkaline electrocleaner for use on steel, brass 
and copper. It is in powder form, readily soluble in water, 
non-dusting and non-caking. 


Spring Feed Lubricator 

Tecalemit (Engineering) Limited, Plymouth, Devon, 
announce the introduction of a new spring feed lubricator. 
This lubricator, which is charged from a lubricating 
hand gun or bulk dispenser through a nipple has an 
O-ring to prevent the seepage of oil in case it separates 
out from certain greases due to spring pressure, and a 
piston stop to prevent coil locking of the spring. The 
outlet adjusting screw has a fine pitch which gives an 
accurate adjustment of output. These lubricators for 
fitting directly on to bearings have a tell-tale rod fitted to 
indicate the level of lubricant. Having a 20z grease 
capacity the standard unit has a } in. B.S.P. male outlet, 
and is fitted with either a TAT hexagon or a hydraulic 
headed nipple. The lubricator Pt. No. IB 4351 is priced at 
£1. 17s. 6d. retail. 





Researeh into the trons 


Iron was once thought of as a simple metal with known and desirable 
properties. Today it is not only regarded as complex in composition 
and manufacture, but there are new irons with properties and functions 
still not fully explored. In the following notes some of the researches 
carried out over the last seven or eight years are summarized 


ASES in metals have been considerably investigated 

but their effect on cast iron was, up to 1954, a 
mystery that had not been fully examined. One phenome- 
non, however, was known, namely that many irons had 
a high oxygen content when very old. It is quite possible 
that the high oxygen content of these irons originated 
while they were in service and was not an essential part 
of the original material. After a thorough study of such 
information on this point as was available, and the carry- 
ing out of new experiments using vacuum fusion analysis, 
it was suggested that reported values above 0-002°% 
should be regarded with suspicion. They are probably 
the result of unsound specimens or those with small 
amounts of entrapped oxides or slags. 

The British Cast Iron Research Association, for ex- 
ample, having exhaustively studied gases in high silicon 
cast irons, decided that the raw materials were the main 
source of high gas content in the product, and rusty light 
scrap was believed to be the principal cause of oxygen 
pick-up. A correlation has now been made between the 
actual oxygen values by vacuum fusion analysis and the 
equilibrium values calculated for the silicon-oxygen re- 
action. This was achieved in the United States. 

Notch ductility has become increasingly important in 
choosing materials for engineering applications. There 
was great need for the evaluation of this property of 
ductile or nodular irons, to supplement the comprehen- 


sive data on tensile properties. The brittle fracture of 


castings subjected to impact and explosion loading was 
therefore investigated as regards the resistance of various 
irons of nodular type. 

It was found that the transition range of Charpy 
energy curves is the important criterion correlating re- 
sistance to fracture. The energy values associated with 
fibrous fractures are not significant in this respect. The 
best possible notch toughness is obtained with fully 
ferritized material of low silicon and phosphorus con- 
tents. Comparison with cast and rolled steels shows that 
fully ferritized nodular irons of existing commercial 
composition do not resist brittle fracture so well as the 
steels. 

In an article some time ago the writer gave an account 
of the effect of boron in steel. The solubility of boron in 
gamma and alpha iron and the effect of the element on 
the gammaz-alpha transformation in iron was little under- 
stood and the need was to determine the essential fea- 
tures of the Fe-Fe,B phase diagram, Fe2B being the 
first intermediate phase in the iron-boron system. On the 
basis of comparative solubilities and the size of the inter- 
stitial hole in alpha and gamma irons, it was tentatively 
concluded that boron forms a substitutional solid solu- 
tion in alpha iron and an interstitial solid solution in 
gamma iron. 

Rolling textures in iron have been the subject of re- 
search. Pole figures for cold rolled iron have been des- 
cribed in terms of ideal orientations. Pole figures for iron 
containing 4-6°, silicon have been published and are 


almost identical with these. However, increasing carbon 
content has been shown to cause an increasing random- 
ness of the texture. The recrystallized texture of iron has 
also been analyzed and can be described in terms of two 
orientations. The recrystallized textures reported for iron 
silicon alloys are not consistent, but have been found to 
resemble those for iron containing 4-6°, silicon, and in 
another instance to be describable in terms of a different 
orientation. 

Ingot iron is of relatively high purity, produced in the 
open hearth furnace under conditions that keep down 
the carbon, manganese and silicon content. Armco iron 
is a typical example. Substructures have been observed 
in ferrites of pure and commercial iron of low carbon 
content that have undergone the transformation of gam- 
ma to ferrite. The sub-boundaries in the ferrite are be- 
lieved to be the result of internal stress accompanying 
transformation, and cause later polygonization. The 
effect of these sub-boundaries on the properties of ferrite 
had not been fully evaluated and an investigation was 
undertaken into the effect of such sub-boundaries on 
notch toughness in commercial ingot iron, which ex- 
hibits appreciable sub-boundaries. 

In addition, the distribution of carbide could be 
changed by cooling in the furnace, and therefore the 
effect of carbide dispersion was evaluated. It was re- 
ported that the amount of sub-boundaries in the ferrite 
was controlled by the cooling rate through the gamma- 
alpha transformation. Carbide dispersion was changed 
by furnace cooling and by solution treatment followed 
by quenching and ageing. Charpy V-notch transition 
temperature of the ferrite with a constant sub-grain size 
was found to increase about 20°F with an increase in one 
ferrite grain size number. Carbide distribution notably 
influenced the notch toughness; and an increase in sub- 
boundaries increased the transition temperature particu- 
larly in solution-treated, quenched and aged, ingot iron. 

The failure of metal components is usually charac- 
terized by fractures of cleavage type presenting a brittle 
appearance and showing small indication of deformation 
before fracture developed. Until recent years, the un- 
anticipated, non-ductile failure of metals which had 
shown good ductility when tested for tensile properties 
created a good deal of confusion concerning the inter- 
pretation of tensile tests. It is now known that ductility 
in tensile tests is only significant for service conditions 
where the surfaces are entirely smooth and free from 
notches. 

A survey was made of the notch ductility properties 
of malleable irons for use at low service temperatures 
and resulted in the presentation of a quantitative measure 
of the impact behaviour of malleable irons, including the 
effect of notch, low temperature, section thickness and 
chemical composition. Properly made malleable irons 
have been shown to be inherently notch ductile and 
suitable for low temperature service. The material can be 
ruptured in shear with comparatively low absorption of 
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energy as long as excessively high overloads are developed. 
Lowering the phosphorus content of malleable irons by 
whatever means are available will improve their resis- 
tance to brittle failure. 

Certain mechanical properties of grey cast iron have 
been studied by means of thin-walled combined stress 
specimens, immersion type density measurements and 
microscopic methods. Little or no elastic behaviour has 
been observed. Density decreases during plastic deforma- 
tion. This change is a smooth function of applied stress, 
and is greater for biaxial tensile stressing than for uni- 
axial stresses. It seems to be caused by the opening up 
and separation of the graphite from the matrix materia!. 
Other characteristics of deformation and rupture have 
also been noted. 

One of the fundamental reasons for the extensive em- 
ployment of ferrous alloys is their ability to respond to 
heat-treatments capable of developing a considerable 
range of mechanical properties. This is because of their 
allotropic transformation, i.e. their ability to change from 
one state to another without losing their character as 
ferrous materials, and also because carbon is much more 
readily dissolved by gamma than by alpha iron. Not 
enough was known, however, regarding the mechanism 
by which the allotropic transformation is achieved in 
iron of high purity. In consequence, it was decided to 
study this mechanism by means of the thermionic emis- 
sion microscope. It was ascertained as a result that this 
mechanism, when it comes into play at temperatures just 
below the Ae; temperature, is a shear mechanism. It was 
also revealed that as the degree of undercooling in- 
creases, the average length of the individual shears in- 
creases, and the average rest period between shears 
decreases. In other words, it has been shown that the 
transformation of austenite to ferrite does not proceed 
continuously in high purity iron, and that the mechanism 
is not one of nucleation and growth. 

Some uncertainty has been expressed regarding the 
general validity of the criterion chosen by the investiga- 
tors for discerning the mechanism, but in general it is 
evident that new light has been thrown upon an impor- 
tant subject. 

The thermal conductivity of a metal is closely akin to 
its electrical conductivity, and it is essential that the 
engineer should know both for a given material. It is 
much more difficult to determine thermal conductivity 
by experiment, so that the possibility of relating it 
analytically to relatively simple electrical measurements 
has great attraction. The cast pearlitic irons and the 
annealed ferritic ductile cast irons represent instances in 
which there is a great difference between the conduc- 
tivities of the dispersed phase (graphite) and the matrix 
(pearlite or ferrite). Recently the conductivities of these 
cast irons have been determined and related to the 
amount, size, shape and structure of the phases present. A 
number of methods for calculating the conductivity of a 
two-phase aggregate and a technique for quantitative 
metallography have been applied. 

It has been shown that maximum thermal conduc- 
tivity in ductile cast iron is obtained when the material 
is in the fully annealed state with maximum carbon con- 
tent and minimum silicon content. A high graphite con- 
tent appears to result in high conductivity, which seems 
to contradict previous statements by research workers. 
It appears, however, as a result of confirmatory data 
published, that the original statement was based on the 
analogy of truly metallic behaviour, whereas in cast irons 
the normal metallic relation between conductivities does 
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not seem to obtain. This is because graphite is present 
in the microstructure. 

In hot forging intricate forms, a large number of inter- 
mediate operations are frequently necessary to finish a 
specific component. One means of raising production ts 
to lessen the number of these intermediate stages. It was 
recently decided to find out what would be the effect of 
small forging reductions on the resulting mechanical 
properties of a ferrous material, such as iron, and to 
investigate other factors liable to affect this relation. It 
was suggested as a result that the ductility may be im- 
proved by closing the pores remaining in the cast struc- 
ture, and a number of effects of forging on non-metallic 
inclusions are suggested, together with what is called 
‘breaking up’ of areas of segregation, which would also 
improve ductility. Losses in axial ductility apparently 
follow on forging the ingot iron material containing high 
sulphur. 

It appears to be agreed by experts who have considered 
these results that further economy analysis as well as 
research are required, as the research dealt with only a 
simple upset operation and various factors of importance 
were not dealt with. 


New Motor Starter 

A new low-cost motor starter, Type DOC.220, has been 
introduced by the Motor and Control Gear Division 
of Associated Electrical Industries Limited. It has all 
the features of the popular Type DOC.80 unit and is 
for use with three-phase a.c. squirrel-cage motors up 
to 15 hp and single-phase motors up to 74 hp. A feature 
is the protection given against single-phasing on three- 
phase supplies by an overload relay which incorporates 
an ambient temperature compensator. Two auxiliary 
changeover switches can be supplied in separate packs. 
There are nineteen different heater ratings and overload 
heaters are supplied separately and can be easily and 
quickly fitted. 


Preliminary Design of 
Gas Turbine Plant—VI 


Selecting the main dimensions of the 
compressor 


By W. R. THOMSON, B.Sc.Tech. 


8. Compressor calculations 


8.1. Cycle calculation results 

The following results are brought forward from the 
cycle calculations of sect. 6: 
Qair = 44-60 psi, Pin 14-2 psi, Tin 288°K., Pow 
=71-00 Ib/sec. Tour = 482 K., 5H = k 5T = 46-69 chu Ib, 
k = 0-2415, y = 1:397,  ney/(y—1) = 3-135. Further, 
steel blading is assumed to specn. S80 and a “factor 
of safety” of 5. 

In the sections which follow, numbered under main 
section 8, the section numbers in parenthesis refer to the 
design notes of main section 7. 

Generally the design calculations can be carried out 
under two columns headed “‘first stage” and “‘last stage”’. 
Where calculations are general the dividing space is 
omitted and the work spreads across the page. The 
sequence of section numbers (under 8) shows the order 
of carrying out the calculations. 








First Stage 





8.2 (7.6.6) 
Pin [Tow 142 [asi 


Pout NV Tin 71 


81 
AJ 288 


Um \V 288/Tin 750 





M. in = 0°380 from Fig. 12 


1°:397—1-35 0-047 


0-0032 


(7.7) Table IV 8y 


OQ. T/AP = 0-2350 + 0-0002 0-2384 


Are = AYE. 223-3 
02384 » 142 
223-3/0-51 


}rd.* 437-:S ..d 


Ma out 0-3 


dy = 0-047 
eV T/AP 
44-60 4 481 
0-1940 = 71 
jrdi? 437-5 — 71-2 = 
h 4(23-60 — 21-60) 
dm 23-60 l “00 
N 172,000/22-60 


0-1915 + 0-0025 = 0-1940 


A out 71 2 
1-00 
22-60 
7600 


21-60 





8.3 (7.8 and 9.9) Data for the Turbine 
Qoas 45-00, Pou: 28:10, Tou 829, 1:35 
45-00 y 829 
0-1915 28-10 


21-92 


Table IV: Q\ T/AP = 0-1915, Av 241-4 
}rdo® = 241-4/0-64 = 377, do = 21-92, di = 06 


Hence turbine and compressor must run at 7600 rpm 


» Mout 


13-15. N 


0-3 


137,600/13-15 10,460 





8.4 (7.9) 
d; 0-07 
h 4 (23-60 


23-60 16°52 
16°52) 3-54 
dm 23-60 — 3-54 20-06 
lm 750 20-06; 22-60 
Table IV: Vo) \ T = 24-25 

24-65 .°. Va 24-65 288 
1-59 


665 
0-02 
418 


0-384 


Um/ Va 


Mean 

Um 750 

Table 1V: Va/1/T 
Va = 19°55 1/481 
1-79 


19-23 
419 


0-319 19-55 


lim 4 a 





8.5 (7.10) Tip 
u 665 


Uo! Va 


1/0-85 
782/418 
\ 0-36/0-380? — | 


727 
1-872 


1-22? 


Tan x, 222 


Tan x, Tan x, 
2uto/ Va 

1an X 2 0-55 
2-060 — 1-222 = 0-838 
tan x, Uo| Va 1-872 
1-872 — 1-222 = 0-650 
tan X3 = Uo! Va 1-872 
1-872 — 0-338 1-034 


Reaction 0-55 


Tan a, 1-872 
Tan x, 
Tan «x, 
Tan x 
Tan x, 


Tan x 


8.6 (7.11) Mean 
sic 0-7 22-60/21-60 
Fig. 11: Tan a, 


0-732 
1-215 
- 1-215 
0-575 
0-575) 


Tan as 

lm/ Va 
1-215 
419 (1-215 

45 080 


Tan a» = Tana, 


1-79 


5 
KAT, 750 





4°46 





782 « 418 (1-222 


gJ 


0-838 
KAT, . 








8.7 (7.12) 
2 46:69 
0-86 (2-755 


Hence 15 stages are required 





nil x) 14-98 15 (1 — 0-0013) 


4°46) 





8.9 (7.14) Mean 
Tan x, 0-384 


0-4515 


Tan X, 782/665 
1-034 
Tan x, 
1-0075 
1-5635 
2 1-59 


Tan x, 


Tan x» 1-59 .. Tana, = 0-556 


Tan x, 


Reaction 


8.8 (7.13) 

4-445 
* 446 
Tan a, + Tana, = 1:79 
Tan a, 4 


Tan «a, — Tan &, = x 0-640 = 0-638 


“. Tan Xs < 2-428 = 1-214 
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First Stage 


Last Stage 





8.10 (7.15) 

Root: us 782 x 0-7 548 

ui/ Ve 548/418 1-31 

Tan X 1-034 

Tan x, Tan a, = m4 /Va 

Tan x, 1-31 1-034 = 0-276 

Tan Tan %» (um/u) (Tan «, Tan X4)m 
(0-85/0-7) = 0-4515 = 0-5475 

Tan a, = 0°5475 + 0-276 = 0-8235 

x; 39-45 X» 15-4 

€ 24-05 


Root: 
ui) Va 
Tan a, 


Tan a, + 


Tan %, 
Tan a, 


Tan a, 
a 


€ 


750 = 21-60/22-60 = 717 
717/419 = 1-71 


= 1-214 


Tan % uil/Va 
1-71 1-214 = 0-496 
Tan a, = (750/717) * 0-638 — 0-6675 


0:6675 + 0-496 = 1-1635 
49:35 a, = 26-4 
- 22-95 





8.11 (7.16) 
a 21:5 b= 8-05 
c 56 d= 12-55 e 
21-54/24-05 — 8-05 
86 — 56 30 
12-55 — 0-385 30 
12-55 — 11-55 1-0 
3, = 39-45 — 10 = 38-45 
3, = 38-45 — 30 8-45 
i) 15-4 8-45 6-95 
check: 6 = 0-26 30 0-7 = 7-02 


By 


8; = 


8 
check ; 8 


: 236, b6=50, c= 72, 


12-6, ¢ = 0-41 
23-6 122-95 — 50 — 726 
100 — 72-6 = 27-4 
12-6 — 0-41 27-4 

12-6 — 11:2 = 1-4 

49-35 — 1-4 = 47-95 
47-95 — 27-4 = 20-55 
26-4 — 20-55 5-85 

0:26 x 27-4 4/07 = 5-96 





8.12 (7.18) 
Q 0-756 


1  21-60\ 0-07 1 
=m > — ): om 
10 ~ 23-00/ 0-13 OO + 


(0-60 — 


= 0-5085 x 0:07/0-13 + 0-4915 = 0-766 





8.13 (7.19) 
3-57 


co = 0-96 0-756 x = 
J . ; 20-06 





8.14 (7.20) Steel blades 
Fy; = 30, F, = 58,n = S. (S 80) 
30 (1 — 5-78/58) 


fo 5 + 30/58 “7 


1-85/58) _ 


o? 
30/58 ” 





8.15 (7.21) 
0-186 
0-157 + Ta 0057 0-334 
1-2 — 30/175 1-0285 
19-6 14-2/288 = 0-966 
2-785, & 0-2415, AT, 11-53 


0-18 5 
“157 + —_— — ()-IR5 
0-15 Ti 0257 0-285 


= 1-2 — 27-4/175 = 1-0435 


= 4-445, k = 0-2415, AT = 19-2 


19-6 « 710 18-4/481)> 


9. 
464 hae 








8.16 (7.22) 
0-0414 = 0-334 x 10285 = 0-966 





Cc 2 
. 4-90 
0-447, .. cc = 0-668 


0-0414 « 0-285 » 1-0435 
5-26 





= 1-135 «. co = 1-065 





8.17 (7.23) 
( 4 (38-45 8-45) 23-45 
Cos { 0-9172 
We 0-9172 


4(48-0 + 20-6) 


= 0-826 


< 2%, = 2-35 





8.18 (7.24) 
L=15x4 
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Researeh and 
Power Reactors 
in Canada—IV 


—a review of progress 


By J.R. FINNIECOME, M.Eng., M.1.C.E.,M.1.Mech.E., 
F.Inst.F., Consulting Engineer 


13. The properties of organic liquid coolants 

The polyphenyl hydro carbons, such as diphnyl and 
the terphenyls are the most stable commercial materials 
for organic liquid coolants. The desirable properties are: 

(a) thermal and radiation stability 

(b) low melting point (near room temperature) 

(c) low viscocity 

(d) low vapour pressure 

(e) low cost 

(f) easily available in large quantities 
The composition and the essential properties, including 
the cost of five organic liquid coolants, are summarized 
in Table VII. As stated in the previous paragraph 
““Santowax OM” has been given preference for “OCDRE”’ 
and “‘ocDR”™ reactors. 


14. Production and value of uranium ore (U,O,) 

The Eldorado Mining and Refining Limited, a Crown 
Corporation, was formed in Canada in 1944 with the 
purpose of mining and refining uranium ore and also 
purchasing uranium concentrates from private producers 
in Canada. In 1955 the Rio Tinto Mining Company 
started mining in Canada to develop the world’s largest 
uranium resources, in Ontario. To-day Rio Tinto 
manages four mining companies holding contracts worth 
more than £130 million for the delivery of about 30 
million Ib of uranium concentrates during the six years 
and to achieve the most economic production the four 
have been amalgamated into one—Rio Algom Mines 
Limited. The Rio Tinto Mining Company of Australia 
has a 51°, interest in the Mary Kathleen Uranium Mine, 
the largest in that country. 

The production of uranium oxide (U,O,) and the re- 
serves for the principal countries for the years 1959, 
1958 and 1957, expressed in short tons are shown in 
Table VIII. 

In 1959 uranium accounted for 6:2°% of the total of 
Canadian exports. 

By the end of 1958 Canada’s uranium mining industry 
had in operation a total of 21 mines and 19 mills with a 
capacity in excess of 42,150 ton of ore a day. There were 
also 17 processing plants. A summary of the output and 
value of the production of uranium oxide (U,O,) in 
Canada for the years 1954-58 is presented in Table IX, 
which also gives totals in columns 8 and 9. 


Table IX.—PRODUCTION AND VALUE 


OF URANIUM OXIDE 


15. Production of thorium 

A thorium extraction plant has been operating in con- 
junction with a processing plant for uranium at Elliot 
Lake. It is owned by Rio Tinto Dow Limited, and the 
recovery was about 4 lb of thorium for each pound of 
uranium produced. About 150 ton of thorium salts and 
crude thorium concentrates, refined metallurgical grade 
thorium and thorium oxide are produced annually by 
the solvent extraction method. The plant was built by 
Humphreys & Glasgow (Canada) Limited. 

Thorium (Th) with an atomic number of 90 and an 
atomic weight of 232 is not a nuclear fuel. However, 
when it captures a neutron it undergoes a transformation 
and is finally converted into U233 which has similar 
properties of U235. Therefore by mixing U235 or plu- 
tonium, Pu239, with thorium, Th232, it is possible to 
utilize the latter as a nuclear fuel. 


16. Reprocessing of irradiated fuel 

Atomic Energy of Canada Limited has arranged for 
reprocessing to be done at the U.S. plant at Savannah. 
This applies particularly to the fuel of the research re- 
actors NRX and NRU at Chalk River. The 11 ft. long 
fuel elements are transported by rail in specially con- 
structed casks, designed with integral cooling to remove 
the decay during transit. The specific requirements of these 
casks are that the fuel elements and the cladding should 
not melt even if all cooling water is lost from the cask. 
The irradiated fuel is passed to the chemical separation 
plant from which the by-product plutonium, Pu239, is 
extracted. 


17. Heavy water 

Heavy water, known as deuterium and having the 
chemical symbol D,O, has the most important feature 
that it has twice as many hydrogen atoms as ordinary 
water, the atomic weights being 20-03 and 18-016 respec- 
tively. Heavy water has a special role as a moderator for 
nuclear reactors, particularly those using natural ura- 
nium as fuel. The primary advantages are: 

(a) It is more effective and efficient than graphite or 
light water, for it absorbs 500 times fewer neutrons 
in a reactor than light water. 

(b) It assists in the control and stabilization of the 
reactor. 

(c) The draining out of the heavy water will shut down 
the reactor. 

(d) The output of the reactor is controlled by varying 
the level of the heavy water. 

The purchase price is of crucial importance for it 

amounts to about $28 (£10) per Ib. In the case of the 


Table VIII.—RESERVES AND PRODUCTION OF 
URANIUM OXIDE (SHORT TONS) 


1959 
15 909 
16 390 
6 200 





1957 
6 635 
10 000 
5 700 


1958 
14118 
12 560 
6 245 
1 000 
815 
840 


Reserves 
(a) Canada 
(b) United States 
(c) South Africa 
(d) Belgian Congo 
(e) France 


(f) Australia 500 


1 000 





IN CANADA FOR THE YEARS 1954 TO 1958 





I 2 3 4 5 


Ontario Saskatchewan 


Value 


Quantity 
Ib dollars 


Quantity 
Ib 


10 981 417 
12312 471 
27 194 202 
44 561 832 
58 705 000 


487 054 

9 361 R67 
82 940 763 
221 895 356 


2 780 534 
4 462 552 
5 865 500 


906 100 
a J 970 SOR 
21 403 832 


Value 
dollars 


6 7 s 9 
Alberta Canada 


Value 
dollars 


Value 
dollars 


Quantity 
Ib 


Quantity 
Ib 


26 467 574 
26 031 604 
45 732 145 
136 304 364 
290 228 356 


15 486.157 
13 232079 
9 176 076 
8 801 769 
9 628 000 


4 560 546 
13271 414 
28 233 332 


813 912 
838 264 
964 000 
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Candu reactor the total quantity is 180 tons for a thermal 
rating of 698 MW (th) and a net electrical output of 203 
MW (e). On the basis of these values, the heavy water 
for moderator and coolant corresponds to 0-2578 ton 
per MW (th) and 0-8867 ton per MW (e). Therefore it 
follows that the total cost of the heavy water is about 
£403 million. 

The amount of heavy water contained in natural water 
varies slightly, depending on the source of the water, but 
the average is one part in 6500 or 0-0154% of deuterium 
oxide. A comparison of the physical properties of heavy 
and light water is indicated in the accompanying Table X. 


18. Methods of producing heavy water 

Briefly, the principal processes are: 

(a) electrolysis 

(b) distillation 

(c) distillation of hydrogen 

(d) catalytic exchange between hydrogen and water 
vapour 

(e) combined electrolysis of water and steam-hydrogen 
chemical exchange 

(f) dual temperature—hydrogen sulphate (H,S) ex- 
change between steam and hydrogen at two tem- 
peratures 

(g) a combination of ammonia—hydrogen exchange 
and ammonia distillation 


18.1. Electrolysis 

Electrolysis is a chemical change or decomposition 
produced by electric energy. It is economically possible 
only if cheap electric power is available. The atomic 
structure of hydrogen is the simplest possible, consisting 
of a nucleus or proton with one electron. 

When water is electrolysed there is a concentration of 
deuterium in the water. By operating a countercurrent 
principle, a concentration of deuterium can be achieved. 
Until 1943 all the heavy water was produced commercially 
by electrolysis and the largest single producer was 
the Norsk Hydro Company which operated the largest 
electrolytic hydrogen plant at Rjuken in central Norway, 
100 miles north-west of Oslo. This factory had been 
manufacturing heavy water since 1934, two years after 
the discovery of deuterium by the American, H. C. Urey 
and his collaborators in 1932, as the result of fractional 
evaporation of liquid hydrogen. The primary plant at 
Rjuken produced water containing 15% deuterium. This 
was then refined in a secondary plant. In 1942 this factory 
was making about |-7 tonne of heavy water a year as a 
by-product of the production of 640,000 cu ft (NTP) per 
hr of electrolytic hydrogen, used for ammonia synthesis. 
The average power consumption was 91,000 kW. 


18.2. Distillation of water 

As there is a small difference in vapour pressure between 
H.O and HDO, separation may be achieved by frac- 
tional distillation. This method was applied by E. I. du 
Pont de Nemours Company at the three U.S. ordnance 
factories at Morgantown, W. Virginia, Childersburg, 
Alabama and Wabash, near Newport, Indiana, planned 


Table X.—PHYSICAL PROPERTIES OF WATER 


Heavy water Light water 





(a) Chemica! formula H,0 
(b) Molecular weight 18-016 
(c) Density at 15°C 1-00 
(d) Specific heat at 15°C 1-00 
{e) Boiling point 100 

(f) Freezing point % a 0 

(a) Temperature at maximum density Cc 3-98 
374-2 
218-5 


kg/dm 
kcal /kg/°C 
C 


(h) Critical temperature Cc 
(i) Critical pressure at. 
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in 1943 to produce heavy water for the Manhattan pro- 
ject. All three plants were in production in 1944, i.e. 
within a year. Distillation offered the quickest method 
of getting into production. The output was |-2 ton per 
month in 1944. The distillation towers were heated by 
high pressure steam though low pressure steam bled 
from the turbine of the generating plant would have 
proved more economical. Compared with other methods 
of producing heavy water the total investment charges 
and the operating costs are very much higher. 


18.3. Distillation of hydrogen 

At the normal boiling point of hydrogen there is a 
marked difference in the vapour pressures between H, 
and HD. As these materials form a perfect solution, it 
is possible to separate them by fractional distillation. 
This process was seriously considered in 1943. In col- 
laboration with H. C. Urey the E. I. du Pont de Nemours 
Company, Inc. prepared preliminary designs and esti- 
mates for such a plant. Only design studies were made 
and pilot plants constructed. 


18.4. Catalytic exchange 

It has been found that when a mixture of H,, HD and 
water vapour is passed over a platinum or nickel catalyst 
the deuterium transfers from HD to HDO. The latter is 
then absorbed in water and by operating a series of 
countercurrent towers with electrolysis of the water be- 
tween the towers the deuterium can be concentrated. 
The Consolidated Mining and Smelting Company of 
Canada Limited (Cominco) factory at Trail, British 
Columbia, was the first installation on the North Ameri- 
can Continent and the second in the world. In 1945 the 
average hydrogen production rate was 520,000 cu ft 
(NTP) per hr producing 0-55 ton per month of 99-8 °, 
D,O. The electrolytic process was also used at Trail, but 
only to refine crude heavy water which contained 2-14°, 
D,.O. 


18.5. Combined electrolysis of water and steam-hydrogen 
In 1941 the steam-hydrogen exchange process for en- 
riching deuterium was proposed independently by H. C. 
Urey and his collaborators in the United States and 
Harteck and co-workers in Germany. In the electrolytic 
cascade 67-3 °% of deuterium in the water feed leaves with 
the hydrogen product at too low a concentration. Some 
of the deuterium in the hydrogen can be recovered 
economically by the steam-exchange process. 


18.6. Dual-temperature water-hydrogen sulfide exchange 
This process was considered for the Manhattan project 
in 1943. At that time it was not proposed to build such 
a plant for the production of heavy water. The basic 
principle was disclosed in a United States patent 
2,787,526 (J. S. Spevack, assignor to the U.S. Atomic 
Energy Commission). The process, combined with vacu- 
um distillation and electrolysis, is now being used in the 
heavy water production plants of the U.S.A.E.C. at 
Savannah River, South Carolina and Dana, Indiana. 
These have been in operation since 1952 and 1957 
respectively. 
18.7. Ammonia-hydrogen 
distillation 
This process was applied to an experimental plant 
designed by Constructors John Brown Limited in 1958. 
The system has the advantage that it can be operated 
economically on a relatively small scale, for instance, as an 
ancillary to the production of synthetic ammonia. As the 
heavy water is a by-product it is of reasonably low cost. 
To be continued 


exchange and ammonia 


225 





UP CUT SHEAR. — This up-cut shearing machine made by The Bronx Engineering 

Company Limited, Stourbridge, will form part of a coil cut-up line. It can deal with 

mild steel plate up to } in. thick and 6 ft. wide and operates at 120 strokes per 

minute. Shearing action is from below, and the hold down, also operated from 

below, is actuated by two air cylinders. The machine has an electro-magnetic clutch 
and brake 


Process Controller 
A new device for controlling the amount of electrical 
energy put into an industrial process has been developed 
by The English Electric Company Limited. It will 
dispense a predetermined amount of electrical energy 
for mixing processes (e.g. in bread, confectionery, 
plastics, rubber, chemicals) and in heat processes for 
metals, plastics and liquids, and gives the precise control 
necessary for successful automation. It takes into 
account variations in the electric supply and changes 
in the nature of the material which occur as the process 
progresses, both of which affect the time needed for 
completion. When the required amount of energy has 
been dispensed the process is automatically stopped. 
Basically the controller consists of a two element 
watthour meter together with an additional disc, a lamp 
and a photo-electric transistor. Light from the lamp 
passes through holes in the disc on to the light-sensitive 
surface of the transistor. The disc rotates at a speed 
depending upon the electrical energy being put into the 
process and thus acts as a variable shutter between the 
lamp and transistor. Pulses of current, emitted from the 
transistor, energize a transmitting relay, which in turn 
impulses a separately mounted counter. The counter is 
adjustable by hand so that the prescribed number of 
watthours for a process can be selected. As the counter 
us repeatedly energized the wheels rotate to count down 
to zero. At zero a change-over switch operates to interrupt 
any further incoming pulses and energizes a tripping 
relay, which stops the process. 


Steel Cord Conveyor Belt 

A new concept in conveyor belt construction, having no 
fabric of any type whatsoever is being produced by 
Barrow Hepburn & Gale Limited, Church Road, 
Mitcham, Surrey. Steel cords placed in the warp direction 
provide the great strength of this belt. They are sur- 
rounded by layers of rubber providing a weft strength 
of over 3,000 Ib/in. for an average thickness belt, and a 
tough long lasting wearing surface. The belt can be 
supplied in any width from 30 in. up to 118 in. in varying 
thicknesses from 14 mm upwards according to the duty 
required. Very long single flight hauls are possible with 
resultant savings in installation, power and labour 
costs. The belt is extremely flexible and can run on 45 
troughed idlers allowing up to 30% more load to be 
carried for a given belt width. 


- 
Fabricated Valve with Plastic 
Seal 
A new type of pipeline valve which has the McEvoy 
automatic self-sealing system embodied in a simplified 
and wholly fabricated body so that it is fully competitive 
with pipeline valves employing conventional sealing 
methods, has been introduced by the Newman Hender 
Group of Woodchester, Stroud, Glos. 

The cylindrical body and pipe ends are rolled steel 
plate. The seat and gate members, flanges, bonnet and 
valve base are also made from similar material. A thick 
steel stiffening rib is welded on each side of the body in 
line with the ports. The only major precision machining 
operations necessary on the valve are one face each of 
the seat and gate plates, the stem and gland surfaces 
and the sealing compound reservoirs. 

The principle of the sealing system is that a compound, 
fed from reservoirs built into the valve, fills sealing grooves 
in the seats on each side of the valve. Sealing compound 
is held in reservoir E, topped by a free-floating piston, 
and is fed via channel F to the sealing groove K in the 
seat face. A jumper groove G in the gate face completes 
the circuit between the reservoir and the sealing groove 
only when the gate is in the closed position shown. 
This prevents unnecessary loss of sealing compound 
from the reservoir when the valve is open. The reservoir 
is replenished from time to time through the pressure- 
gun point L. The two halves of the gate H are spring- 
loaded against the seats by a series of springs J. The 
gate surfaces are therefore in continuous wiping contact 
with the seats. The automatic self-sealing feature of 
the system relies upon the fact that any loss of sealing 
compound from the seat sealing groove, due to turbulent 
line flow, sets up unbalanced pressure in the downstream 
sealing circuit, when pressure on the piston in compound 
reservoir E is greater than the pressure in the sealing 
groove itself. This forces sealing compound from the 
reservoir into the sealing groove until a balance is 
reached. 


The McEvoy plastic sealing in this new Newman, Hender valve ensures automatic 
tightness under line pressure 
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High Pressure Boiler 

Gauge 

A new level indicating gauge for pressures up to 2,500 
psi is announced by Richard Klinger Limited, Sidcup, 
Kent. Called the Klinger Port Hole Gauge, it employs 
the difference of refractive indices of steam and water for 
illumination of the glass. The visual ray passes straight 
through the steam space on to an illuminated red screen 
but is bent in the water space on to an illuminated green 
screen. As the gauge centre piece is wedge shaped the 
visual rays strikes the steam and water space at an angle, 
thus causing refraction, and an image of red steam and 
green water is produced. To withstand the thermal 
stresses created at high pressures, separate round glasses 
of controlled dimension and material are used. These 
glasses are not subjected to the high clamping loads of 
the cover bolts, but are free to expand and contract in 
the cover recesses and are protected by twin micas of 
special quality. 

For screen illumination 15 watt pigmy bulbs are used, 
but should a single bulb fail the gauge will still provide 
a clear and level reading. This level can be transmitted 
from the boiler face to the control station by a simple 
periscope arrangement of mirrors. 

The gauge can be built in many lengths to suit require- 
ments by varying the centre piece and adding standard 
covered components. The gauge can be used economically 
for steam pressures from as low as 400 up to 2,500 psi. 


Compact Steam 


Generator 
The Wanson Company Limited is now manufacturing a 
new type of package steam generator at its Borehamwood, 
Herts., factory. The Vaporax, as it is called, has pre- 
viously been manufactured and distributed on the 
Continent only from the Wanson factory in Belgium. 
Two models are being produced: the 100 and 300, with 
maximum steam outputs of 220 and 6601lb per hr 
respectively, at pressures ranging from 40 to 110 psig. 
A feed tank incorporated in the unit is kept full of 
water by a flow valve. Water is forced by a multi-stage 
boiler feed pump into a tubular coil in which it is vapor- 
ized by heat developed in the centre of the coil by the 
combustion of fuel. Steam coming from the coil at high 
velocity enters a water separator and is available at the 
main valve at a dryness fraction of 0-98. The water 
separated is returned to the feed tank through a steam 
trap and is thus reduced to atmospheric pressure. 
Control and safety devices include spring loaded 
pressure release safety valve, shut-off valve and blow- 
down cock, all of accepted construction conforming to 
BS.756. Safety of burner operation is ensured by 
photo-resistor flame failure equipment, conforming with 
BS.799. A diaphragm balanced pressure switch shuts 
the oil burner down as soon as the water ceases to flow. 


a ’ 
Expanding Grout 
The grout used to support a machine on its foundation 
is usually made from cement, sand and water, a mixture 
which may shrink on setting. A grout with the opposite 


characteristic—one which expands on setting—is well 
known in America and has recently been introduced 
on the British market by Millar’s Machinery Company 
Limited, Thorley Works, Bishop’s Stortford, Herts. 
Known as “Embeco”’, it consists of cement, sand, and 
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STORAGE RACKS.—The new Acrow Series 75 storage rack is built up of members 
which simply slot . The locks are cold formed from the material itself and 
there are no third-piece connectors, so the erection of a rack is accomplished in a 
matter of minutes. The uprights are sway-braced at the factory. Each rack is adjust- 
able on 3in. centres from i » Dg para — (Engineers) Limited, South 


a catalyzed metallic aggregate containing a water 
reducing and other agents. On placing, initial shrinkage 
during the first three hours is followed by expansion 
until all air pockets are filled. Compressive strength 
after 24 hr is 4.000 psi, and 10 000 psi after 28 days. 


Co-Axial Gearbox 


A new co-axial gearbox introduced by Higgs Motors 
Limited, Witton, Birmingham 6, is suitable for any 
type of input or output drive and either shaft is suitable 
for being driven through a foot mounted motor, internal 
combustion engine or any other prime mover by means 
of a coupling, belt or chain. The high-speed shaft will 
accept or provide speeds up to a maximum of 1500 rpm, 
and a choice of standard fixed ratios ranging from 
3:1 to 50:1 with horsepowers up to 74 is available. 

The body is cast in one piece and designed to eliminate 
oil leakage. Deep circular spigots and oil seals ensure 
that the unit as a whole is oil-tight. Filling, oil-level, and 
drain plugs are standard. The gears are generated and 
bearings, shafts and gears are designed with a high 
safety factor. 

The gearboxes are suitable for horizontal mounting, 
left and right-hand side mounting, or inclined mounting. 


PVC Machine Guards 


Recognizing that machine guards must not unduly 
restrict the movements of the operator or impair his 
vision. Minderguards Limited of Long Ashton, Bristol 
have developed a new type made from transparent 
semi-flexible Vybak sheets supplied by Bakelite Limited. 
The guard fully complies with the requirements of 
the Factories’ Act. The new guards can be tailored 
to fit all types of machine, are “‘one-hand” operated 
and limit switch controlled, providing separate inching 
arrangements. All moving parts of the machine remain 
in view with the guards in use, and adjustments can 
easily be made without removing the protective screen. 
When desired, a machine can be stripped of guards 
in a matter of minutes. Complete sets can be fitted 
to a new machine in a few hours, and arrangements 
can be made for over-night fitting to avoid loss of 
production. The clear-vision Vybak gates have good 
impact strength, are virtually shatter proof and fire 
resistant. Each of the gates is electrically controlled 
by limit switches. 
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Finned Arbors for Large Diameter Bores 
Small Toggle Press 
V-Belt Adjustment 
Spotiacing in Awkward Corners 
By JOHN WALLER 


HE grinding of large diameter work (reducing the 

outside diameter of standard tubular details is a 
typical example) requires the use of a specially made 
mandrel often much heavier than the component fitted 
to it, consequently in addition to the excessive weight 
on the front bearings of the machine, there is also the 
difficulty of loading the assembly between the centres 
and the task is frequently much more awkward than is 
really necessary. A reduction in the weight of these 
grinding arbors is thus useful. and though milling or 
drilling pockets both axially or crosswise through them 
does reduce the amount of material and so saves a few 
pounds of handling weight, the final assembly loaded 
on to the grinding machine by an operator is still excessive 
and leads to fatigue. 

The use of finned arbors, while not always suitable, 
does reduce the weight of an arbor to a minimum and 
Fig. | illustrates a mandrel of this design which utilizes the 
four-spider principle. The end elevation clearly indicates 
the saving achieved and the cost of making it is less than 
the orthodox design with drillings. 


Fig. 1.—Finned mandrels while not applicable to every large component, are useful 
on a rotary grinding machine because they make handling so much simpler. They 
also provide a use for old solid mandrels 


Each fin is welded to a centre core mandrel and the 
number required will depend on the design and size of 
the workpiece to be ground or turned. Generally four 
will prove adequate though on occasions six spaced 
equally are essential, especially if the walls of the compo- 
nent are thin and thus likely to allow chatter marks to 
appear on the finished surfaces. Each mandrel is finally 
ground slightly taper in the normal way and a small 
lead on the front end is useful to facilitate loading. The 
provision of a driving pin is optional but is preferable 
to using a heavy and cumbersome carrier as this tends to 
defeat the object of the mandrel. 

A further application occurs with old solid mandrels 
—those above | in. to perhaps 24 in. dia and which are 
badly scored through coming into contact with the 
grinding wheel or tool—which are salvable by this 
method, and the larger sizes are ideal for finned mandrels 
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in the region of 6 in. dia. In such cases some attention to 
the centres is usually essential because they become worn 
or scored and require renovation in the shape of a 
coned grinding wheel being gently applied until the 
surface again resumes a perfect female cone. Care is 
obviously necessary with this operation because most 
mandrels are simply casehardened and the removal of 
too much metal means that the finished cone is in the soft 
condition and thus unsuitable for rotating between 
centres. In bad cases a preliminary heat treatment to 
restore the hardness is required, but this still does not 
make the final cost excessive. Fins are then welded to 
the mandrel and the outside diameter is ground to size. 

While this type of mandrel has been designed and is 
used primarily for grinding and other machine work, 
they also find a ready place in the inspection department 
as light weight makes the handling of castings and 
forgings easy and can, in some instances, eliminate the 
use of lifting tackle when the components require 
turning over. 

The massiveness of the usual mandrel press is sometimes 
a disadvantage when small parts are being handled, and 
a lighter machine giving a clearer view of the work yet 
still able to exert enough pressure is advantageous. A 
small toggle press is easily made up from pieces of steel 
plate and provided it is only used for small 
parts it will prove a valuable asset to the machine shop. 
Such a press is particularly useful for assembly purposes 
where an occasional hole is necessary through thin sheet 
material, or perhaps some portion of a component 
requires notching out. 

The base A (Fig. 2) is a fabricated steel framework 


Fig. 2.—A small togele press built-up from strip material with a fabricated base 
is useful for light assembly work, piercing odd holes in sheet metal or cardboard and 
eyelet clinching 
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with the base drilled for holding down bolts. Two webs 
on the vertical frame are to prevent twist. The ram B 
slides in a hole bored in the frame and though a bush 
here is an advantage, the machine will operate continu- 
:fore it becomes necessary to 


ously for a long perio 
provide one. 

Bright mild steel strip is used for links C, D and F and 
pins G. No hardening was used on the original machine 
for these parts as silver steel was considered adequate. 
The handle was built up from the same strip and its 
length of some 12 in. restricts leverage to reasonable 
proportions. 

A fairly strong spring is needed to lift the ram every 
time a stroke is completed, and a heavy gauge wire in 
the region of 0-09 in. makes sure that too much upward 
pressure is not imparted to the handle. 

The ram is turned with the head and shank integral 
and the former is slotted to receive the cross bar C. As 
there is a rocking action the bottom of the slot is given a 
curve to ensure clearance when the ram descends, while 
the depth of the slot is sufficient to give adequate support 
to the bar and this again prevents twisting. 

Because only simple tools are used quick dismantling 
is essential and the die is merely a sliding fit in the base. 
The dies are hardened in the conventional manner, 
and an angular relief behind the cutting edge enables 
the slugs to fall away. A small grub screw is sufficient to 
hold a punch in the ram and there is no need to provide 
location when circular holes are punched. However, 
piercing square holes is possible if a location is incorpor- 
ated and the usual slots machined across the face of the 
base into which the die can drop—two flats are, of course 
milled and ground on the hardened die to correspond to 
the slot width, and a similar arrangement in the face 
of the ram will ensure that both are aligned correctly. 

An operation ideally suitable for this kind of machine 
tool is the clinching of hollow eyelets which have 
previously pushed through a thick fabric, because the 
flimsy nature of the work makes it difficult to handle 
quickly on a power machine. The variation in the material 
also means that a fixed stroke makes it difficult to clinch 
over the eyelet tightly when the punch encounters the 
material surface, but the delicate control on this press 
overcomes this and the two parts are held together in 
close contact. 

Another use for this press is seen in the cardboard 
working shop which must perhaps punch thick board in 
small quantities at intervals and where the cost does not 
justify the installation of an elaborate machine. In this 
case the face of the punch is preferably dished to assist 
cutting by providing a shear, then there is less risk of 
raising a burr on the punched board. For punching a hole 
through the bench top for the slugs to drop through is 
essential, also a tray underneath to prevent litter. 

Space restrictions often make an adjustment to 
a V-belt a difficult operation and many elaborate 
ideas are employed in order to effect a slight tightening 
of the belt, and when such work only occurs once or 
twice during the life of a machine the provision of 
perhaps special castings coupled with the cost of machin- 
ing them means that belt adjustment is a relative costly 
process. 

Most V-belts need only a minute amount of retraction 
—a few thousandths of an inch can achieve a remarkable 
difference in the driving characteristics of a machine, so 
the universal use of slideways is not always necessary 
as a suitable tensioning is possible by a method similar 
in principle to that applied in variable speed devices 
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where the belt is “expanded” according to the speed 
required from the equipment. 

The illustration, Fig 3, shows a two-part pulley which 
consists of a detail A which is attached to the motor or 
machine spindle by means of a pin D. One end is threaded 
to suit lock nut C. The second portion of the pulley— 
the right hand side—can slide on the fixed part though, 
of course, the degree of movement is small and is only 
enough to cause the belt to tighten sufficiently, but 
the action of threading the locknut toward the machine 
bearing tends to force the belt B outwards and so make 
for more effective driving. The locknut is afterwards 
prevented from retracting by locking the small clamping 
screw. 














MACHINE BEARING 


Fig. 3.—If a space is restricted this V-belt tightening 
device is easy to operate and is precise in action 


There are many occasions in the fitting and assembly 
shops when it becomes necessary to clean a casting 
locally to make a seating for a nut or bolt head, or perhaps 
a facing becomes slightly damaged and requires reseating 
before the components are finally bolted together, but 
the weight of such a component coupled with the 
possibility that too much assembly work has already 
been performed to make it possible to return the casting 
to the machine shop, make it necessary to carry out the 
work on the site with little if any disturbance. 

If space permits, a hand operation to clean away burrs 
or even to make a shallow facing is the solution to this 
type of problem, and a tool turned with the aid of a 
spanner will finish the surface though, of course, the 
time taken is considerably longer than normal machining 
methods. A steel bolt A (Fig 4) is cross drilled and 
filed to make a holder for a square section tool—this 
section is not strictly necessary but it does make the 
holding of a tool so much easier—and the head is 
also drilled and tapped for the socket grub screw C. The 
tool bit B is made from a piece of cast steel and hardened 
and tempered, but when a sandy surface is encountered 
either two tools—one to remove the scale while the 
second finishes the face—are used or an attempt is made 
to file off most of the scale before the cutter is introduced 
to the bar. A spring washer D and nut E complete the 
assembly and the result is a short stiff bar which is 
ideal for a light skim over a casting or flat steel plate. 

The bolt and cutter are placed in position as shown 
in the drawing and the washer and nut are added, but 
care is taken to see that the latter is only finger tight 
and that the bolt can move easily. Next the nut is held 
with one spanner while another is applied to the bolt 
head, and used judiciously a good finish is secured 
without difficulty, but it is essential to remember that the 
tool is really a stopgap arrangement and in no sense 
replaces the orthodox method of spot-facing a casting. 
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Machine Tool Reeord 





Rockford Radius Planer/Grinders 


The machine shown in the accom- 
panying illustration was designed to 
plane and grind radii from 20 in. to 
20 ft. With a small change-over it 
can also be used for standard 
planing and a side head can be fitted 
if required. The short upper table is 
necessary for radius planing only; 
the main table can be of any length. 
There is a cam-roller, anti-friction 
slide mechanism between the upper, 
or radius table and the standard table. 
The underside of the radius table has 
a cross slot which is lined with 
hardened wear plates. The slide 
block itself is mounted on the main 
table employing a threaded and 
piloted pin which is also mounted 
in anti-friction bearings. 

The required radius is set by using 
vernier scales and a checking plug. 
The latter is first inserted in position, 
tripping a cut-out switch in the 
hydraulic motor circuit to prevent 
accidental table operation. Two scales 
are employed, one for positioning the 
pivot slide along its bed, the second 
being placed in the cross slot in the 


The Rockford radius planer has long extension beds, 
the junction of which is seen here where the swivelling 
table is mounted under the cutter head 


surface of the radius table. Both are 
graduated to read zero at the 
checking plug, thus the sum of the 
two dimensions equals the radius 
machined. 

The machine is made by Rockford 
Machine Tool Co. of Rockford, 
Illinois, U.S.A., for whom sole U.K. 
selling agents are Rockwell Machine 
Tool Company Limited, Welsh Harp, 
Edgeware Road, London N.W.2. 


Sit-down Shot Blast Machine 


The new Model SBP/41 Sit-Down 
shotblast machine made by Guyson 
Industrial Equipment Limited, Otley, 
is designed especially for the small 
component and instrument manu- 
facturer who requires to treat many 
hundreds of delicate instruments or 
intricate small components during 
the day. Constructed to give the 
utmost comfort to the operator, 
the machine has a specially designed 
hopper enabling the average man 
or woman operator to be seated at 
the machine for full-time  shot- 
blasting. This conserves energy and 
gives a greater output. Also provided 


Sit-Dewn shot blast designed specially for dealing 
with delicate and intricate components 
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are load-in and throw-out chutes 
on either side of the cabin, two guns 
controlled by foot-pedals, one for 
shotblasting and the other giving 
a quick blast of air to dust off 
the components after treatment, 
and a dust extractor and collector 
unit. 


New Fluid Drive 
Shears 


The range of Fluid-Drive shears was 
first introduced by Joseph Rhodes & 
Sons Limited, Grove Ironworks, 
Wakefield, in 1946-47 and proved 
immediately successful. A _ recent 
model incorporates many advanced 
refinements. Control is pneumatic, 
by treadle action; actuation causes 
one complete stroke, or by a simple 
adjustment the shearing is governed 
throughout by treadle action and 
reversal of the beam takes place 
immediately upon release of the 
treadle. In both circumstances the 
length of the stroke never exceeds 
the length of cut; this feature 
eliminates wasted time in making 
cuts of superfluous length. If the 
machine is inadvertently overloaded 
an automatic release returns the beam 
to the top of stroke position 
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preventing undue stress or strain 
occurring in the machine. 

A two-speed hydraulic drive gives 
a nominal speed of 7 strokes per 
min on material | in. thick and this 
is increased to 19 strokes per min 
when shearing light material up 
to gin. thick. Another feature is 
the automatic return of the beam 
to the commencing position at a 
rate much increased over the down 
stroke. The machine illustrated has 
a blade length of 8 ft. 2 in. and blade 
taper of gin. per ft. For shearing 
lighter material the taper is adjust- 
able down to jin. per ft. This 
permits further increased operating 
speed and reduces twist on narrow 
strips. Adjustment of blade clearance 


Lo We & 
Ret 


Eight-foot Fluid Drive shear with electro-hydraulic 


actuation and pneumatic treadle control 


is effected with accuracy in a 
matter of minutes. The material 
is gripped firmly by hydraulic 
hold downs’ before shearing 
commences. 


Forming Resinoid 
Pipes 

A special forming head fitted to 
their standard screwing machine by 
Joshua Heap & Co. Limited, Ashton- 
under-Lyne, is specially designed for 
forming and facing the ends of 
resinoid bonded pipes used in the 
chemical industry. The head is 
operated by an axially mounted 
hydro-pneumatic cylinder which 
forces the tool boxes to plunge from 
the outside of the pipe and also the 
end face. The method has greatly 
reduced the production time on these 
components. The pipes are gripped 
in the self-centring vice and can be 
quickly brought up against a stop in 
one of the tool boxes in the special 
head. The saddle is then clamped on 
to the bed and the forming operation 
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Special head fitted to — screwing machine for 
plunge forming the of resinoid pipes 


commenced; this takes less than a 
minute. The present machine is 
capable of forming pipes | ft 6 in. 
dia. A second machine is being made 
for the same customer to cater for 
pipes up to 14 in. diameter. 


Automatic Transfer 
Onit 

The “TransfeRobot 200” is a 
versatile new device already in use 
in the manufacture of such varied 
products as _ clocks, business 
machines, razors and automotive and 
electrical, equipment. Created by 
Mr. E. F. Shelley, vice-president of 
U. §S. Industries, Inc., 1/5 New 
Bond Street, London WI, the 
machine uses its fingers to seize, 
move, position and relinquish the 
work piece it is handling. With the 
use of an accessory swivel, the 
machine aquires a “wrist” which 
enables it to perfofm virtually any 
required set of motions within the 
limits of its reach. 


TransfeRobot picks up (top picture) typewriter com- 
ponent (inset) from chute and transfers it (bottom 
picture) into nest of auto countersinker 


Upon command of its electronic 
control the machine performs its 
own tasks and orders other machines 
(including other TransfeRobots) to 
act as well. It is thus in constant 
communication with the rest of the 
production line. 

If the control informs it that 
something has gone wrong in the 
work programme, the machine stops 
and the supervisor is informed by 
flashing lights or buzzers. 


Self-contained 300-ton press with duplicated controls 


300-Ton Press 


The 300 ton down stroking Prestige 
hydraulic gap press illustrated is 
completely self contained, the pump- 
ing unit, valves, piping and other 
equipment being housed within the 
press frame. Control is by electrical 
push button, and by means of a 
selector switch, single cycle opera- 
tion, inching and single stroking can 
be effected. The controls are dupli- 
cated so that the unit can be operated 
from the side of the press or from the 
movable pendant. The rams are hard 
chromed and the electrics are wired 
in Pyrotenax. For light pressing, the 
main ram can be taken out of circuit 
and loads up to 40 ton achieved by 
the side rams. Electrical limits control 
the stroking and these can be adjusted 
to suit the job being processed. An 
adjustable calibrated relief valve is 
included in order that any pressures 
can be pre-set. The frame is of heavy 
welded construction. The maximum 
deflexion registered on the centre 
line of ram at 300 ton was 0-009 in. 
The press, which is one of a range 
manufactured by William Jones 
Limited, Westmoor Street, Charlton, 
London SE7, is powered by a 25 hp 
Towler Bros. pumping unit delivering 
hydraulic oil at a maximum working 
pressure of 2 ton per sq. in. 
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Radial Drilis 


B.W.F. radial pre-select drilling 
machines have hydraulic pre-selec- 
tion of feeds and speeds, high power 
for maximum penetrating capacity, 
centralized control of arm elevation 
and hydraulic clamping. The 
machine is made in standard types 
and travelling column models. 
Control is centralized and an electro- 
hydraulic system locks arm and 
column as one rigid unit. Standard 
machines have from 4 ft 2 in. to 
11 ft 4 in. drilling radius. The 
movable column machines are 
suitable for boiler drums and other 
longand bulky work.— William Watts 
Limited, Canal Street, Nottingham. 


B.W.F. radial drilling machine model BR 1250 » 


Oil from Swarf.—A new centrifuge 
by R. Cruickshank Limited, Birming- 
ham, separates cutting oil from swarf 
and processing and tempering oils 
from components. The oil is then 
ready for immediate re-use. The 
removal of surplus oil is followed 
by a blast of hot air through the 
spinning basket to maximize oil 
reclamation. 

Generating vibration.-A very low 
frequency vibration generator has 
been developed for testing purposes 
by Fairey Air Survey's Research and 
Engineering Division, White 
Waltham, Maidenhead, has a 2 000 
lb thrust with a working range of 
0-50 cycles per sec and a maximum 
stroke of 4 in. 

Bar Cropper.—Scottish Machine 
Tool Corporation Limited, Glasgow 
C3, have recently completed a 
machine for cropping mild steel bars 
up to 4in. square and flats up to 
8 x 2 in. It is of closed-frame fabrica- 
ted construction and embodies an air 
friction clutch to transmit the drive. 
Crankshaft Lathe.—Dunbar & Cook 
Limited, Birmingham 6, have added 
the “crankmaster” crankshaft lathe 
to their range of machine tools. 
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technique 


—devoted to the discussion of practical problems 
Readers are invited to contribute items from 
their own experience in matters relating to 

design, manufacture and maintenance 





Rolling Ultra Thin Foil 


Rolling thin material has presented 
many problems due to distortion 
of the rolls used in manufacture, but 
this has been overcome in Rohn 
and Sendzimir type mills by the use 
of pyramidal systems of back-up 
rolls supporting the work rolls 
over their whole length. 

In the thin foil Sendzimir mill this 
principle is applied so that there are 
two work rolls about } in. dia made 
of die steel or other suitable material 


which are supported by two pairs of 


back-up rolls nominally about } in. 
dia symmetrically disposed to the 
work rolls. Each pair of back-up 
rolls is supported on a further group 
of three back-up rolls which are 
synchronously driven by the mill 
motor through gearing and coupling 
shafts. Finally these rolls are 
supported by four outer stationary 
shafts along the lengths of which are 
distributed a number of roller bear- 
ings equally spaced from each other 
and supported by intervening saddles 
which transmit the roll load to the 
inside face of the cylindrical 
housing. 

The housing is bored from a 
solid forged steel block, the front 
being closed by an oil-tight door 
incorporating end-thrust bearings 
for the drive and work rolls. By 
means of this assembly the roll 
load is transmitted from the work 
rolls through the back-up rolls 
and the back-up bearings and 
saddles to the housing along the 
entire length of the work roll. 

The first multi-roll type mill 
used in England employing this 
principle was commissioned by the 
Metals Division of the former 
Telegraph Construction & Main- 
tenance Company Limited (Telcon), 
in early 1933 while the first British 
built Sendzimir mill was installed by 
them in 1953. Recently, however, 
the use of the latter type mills, 
previously restricted to producing 
strip about 1/1000 in. thick has 
been extended and Telcon Metals 
Limited, a member of the BICC 
Group have installed at their 
Crawley factory a Sendzimir mill 
for the production of foil down 
to 1/10,000 in. thick. Foil of such 
thicknesses is used for a wide variety 
of purposes. 
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Steels and heat resistant alloys 
may be fabricated in this way 
for use in such applications as 
diaphragms where corrosion resis- 
tance, particularly under stressed 
conditions, is very important. 
Beryllium copper foil in this gauge 
is used in miniature electrical 
applications, instrument mountings, 
and spacers in recorder heads. 
Tantalum foil can be manufactured 
by this type of rolling, and is 
used in capacitors where its thinness 
coupled with the characteristics of its 
anodised surface permits very small 
stable capacitors to be employed 
at temperatures up to 125°C. 
Sendzimir rolled zirconium foil is 
used in flash bulbs’ where the 
light emitted has a high actinic value. 


Copper foil of thicknesses of 
1/10,000 in. is used in specialized 
printed circuit applications where 
compactness is essential. Copper 
nickel and nickel chromium alloys are 
used in precise resistor applications 
and in strain gauges of the etched foil 
type with high current carrying 
capacities, and in aircraft de-icing 
equipment. Ultra thin magnetic foil 
finds application in bobbin cores 
used for memory storage devices and 
switching cores in computer circuits. 

In all of the above applications 
and many others the demand for 
thin foil of extremely high quality 
is rapidly increasing to meet require- 
ments for miniaturization of compo- 
nents and maximization of properties 
demanded in so many products of 
modern engineering technology. 


Production Miectre-aae Welding — 


Electro-slag welding has been used 
by Babcock & Wilcox Limited at 
their Renfrew Works for the past two 
years. The process has been employed 
to fabricate thick-walled pipes, steam 
valves, large forgings and many 
other special fabrications to Class | 
standard and to comply to the 
appropriate British Standards. They 
installed a Vertomatic electro-slag 
welding machine supplied by Rock- 
weld Limited, Croydon, early in 
1960. 

The electro-slag welding process 
dates from 1888 when a Russian, 
Count de Bernardos, invented it. 
The technique was not mastered 
until it was developed by Dr. Paton 
at the Paton Institute of Kiev and 
put into production in Russia during 
1950. The first production machines 
were shown to the Western world 
at the Brussels World Fair in 1959. 
Basically, the process is a continuous 
casting process, the weld taking place 
between the two pieces of material 
to be joined together, and the liquid 
metal being retained by water-cooled 
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Vertomatic electro-slag welding machine. Left, vertical 
section through centre of weld 

copper shoes, one placed at the 
back and one at the front of the 
weld groove. 

The plate material which is edge 
prepared to a square edge either by 
planing or flame cutting, is set up 
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in the vertical position with a 
parallel gap of Ijin. to 1g in. The 
copper shoes at the front and back 
of this parallel gap thus form 
a rectangular mould in which the 
process takes place. A starting block 
is fitted at the bottom of the groove, 
and to start the process, an arc 
is struck with either one, two or 
three continuous wires (depending 
on the thickness of material being 
welded) welding under a layer of 
powdered flux. The are struck under 
this powdered flux is maintained 
until sufficient liquid slag is produced, 
ld in. to 2in. in depth. At this 
point the current is raised, the 


voltage lowered and the process 
then changes over to full electro-slag 
welding. 

The welding heat is generated in 
the liquid slag by the power dissipa- 
tion in the slag layer, producing 
a high slag temperature of the 
order of 1,750 to 2,000° C. There is 
no arc, the wire melting off as it 
buries itself in the slag pool. Fusion 
of the parent plate takes place and 
the molten metal which is contained 
by the water cooled copper shoes, 
solidifies as the carriage, electrodes 
and shoes all move vertically upwards 
leaving the completed weld behind 
them. 


Lubricants for Deep Drawing Brass 


A series of tests has been carried out 
by the Production Engineering 
Research Association on lubricants 
for the deep drawing of brass and 
published in PERA Report No. 60 
(price 7/6 from PERA, Melton 
Mowbray, Leics.) The object was 
to determine, when deep drawing 
2in. dia cups in 0-039in., 70/30 
soft brass, the relative performance 
of straight mineral oils, compounded 
oils, extreme pressure (E.P.) oils, 
and water soluble compounds, using 
conventional (low) and_ elevated 
blankholder loads. 


For applications where the use of a 
highly efficient drawing lubricant 
is desirable due to the severity of the 
operation, the report recommends 
E.P. oils or undiluted water soluble 
compounds when only conventional 


(low) blankholder loads can be 
applied. When elevated blankholder 
loads can be applied the lubricants 


recommended are straight mineral 
oils of viscosity 1000 to 1500 Red- 
wood I seconds at 70° F, E.P. oils, 
or undiluted water soluble com- 
pounds. 

The report remarks that for severe 
applications it is beneficial to in- 
crease the blankholder load beyond 
the value to prevent wrinkling except 
when using diluted water soluble 
compounds. A _ four-fold increase 
appears to be generally suitable, but 
with oils of viscosity higher than 
about 1000 Redwood I seconds at 
70° F, or undiluted water soluble 
compounds, greater increases may 
be even more satisfactory, bearing 
in mind of course that any increase 
must be made judiciously and with 
regard to the viscosity of the lubri- 
cant. Lubricant additives are effective 
at low blankholder loads but as the 
load is raised the viscosity becomes 
more important. 


Light Beam Cuts Diamond 


The latest development in the work 
of the U.S. General Electric Company 
with Laser (Light Amplification by 
Stimulated Emission of Radiation), 
also known as optical Maser— 
Microwave Amplification by Stimu- 
lated Emission of Radiation—is the 
focusing of high energy light on a 
}in. industrial diamond. In an 
instant (a 200 millionth of a second) 
a hole ;, in. dia was drilled in the 
diamond. 

The impact of the beam, which 
causes the diamond surface to 
vaporize, produces an _ explosive 
sound and generates temperatures 
in the range of 10,000° F. A blue- 
white jet consisting of vaporized 
diamond particles is seen flaring 
away from the point at which the 
invisible light ray strikes. Analysis of 
diamonds in which holes have been 
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drilled reveal no structural damage. 

According to Dr. J. Herbert 
Hollomon, head of the GE General 
Engineering Laboratory, the diamond 
experiment points the way to high 
speed, inexpensive techniques for 
machining extremely hard materials. 
In previous experiments holes were 
pierced in stainless steel, tungsten, 
and other hard metals difficult to 
machine by ordinary methods, by 
means of the Laser apparatus. 

Diamonds can also be cut by an 
electron beam technique, Hollomon 
points out, but the Laser method 
promises a number of advantages, 
including lower cost and higher 
speeds. In addition, unlike the 
electron beam, Laser does not require 
operation in a vacuum. 

The heart of the device which 
generates the diamond-cutting beam 
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is a ruby in the form of an 8 in. long 
rod slightly more than 4 in. dia. A 
focusing lens is placed between the 
Laser “‘gun”’ and the object to be 
worked, for further concentration 
of the light. In the GE experiments 
the system was operated at room 
temperature, but it is known that 
higher energies may be achieved by 
cooling the ruby crystal with liquid 
nitrogen. 


Lubricant for Hot 
Threaded Joints 


In Russia, a graphite-copper lubri- 
cant has been used in the turbine 
shops of TETsVTI to prevent the 
seizing and scorching of threaded 
joints working at high temperatures. 
The composition of the lubricant 
(by weight) is: Copper powder 25%, 
Flake graphite 15%, Glycerine 60°. 

This lubricant was used after a 
mass seizing up of the bolts and 
joints of a GT-600-1-5 gas turbine. 
After the turbine had been dismantled 
twice, 16 austenitic steel bolts of 
30mm _ dia became completely 
unusable, in spite of the fact that the 
bolts had been previously lubricated 
by means of graphite diluted with 
glycerine. 

The seizure of the threaded joints 
was eliminated by the used of the 
graphite-copper lubricant and the 
time for disconnecting the flanged 
joints was reduced by four fifths. 

As a result of this, all high- 
temperature flanged joints are 
assembled now using the graphite 
copper lubricant. It is reported that 
no seizing of the thread is found and 
the torque required to start the nut 
in unscrewing has fallen sharply. 


Folding Partition 


A completely new type of folding 
partition designed primarily for 
commercial and industrial use is the 
Marleyfold, in two _ versions, 
Standard and Acoustic, and com- 
bining economy and goods looks 
with simplicity of operation. Pro- 
duced by The Marley Group, 
Sevenoaks, Kent, in sizes up to 
50-ft long and 20-ft high, the 
Marleyfold provides wall partition- 
ing and doors for virtually any 
situation. Every unit is made to 
measure and can be supplied on a 
supply-and-fix or supply only basis, 
individual quotations for each 
specification being given. Basically 
the partition is a metal framework 
of pantographic type hinges and 
steel rods in rust-resisting metal 
with a layer of leather-grained 
P.V.C. cloth on either side. 





Throughout the world 
precision calls for SUP 


ertecl * 
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whatever the application 
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‘0’ RINGS 
‘O’ rings for static 
and reciprocating 
applications in two 
standard types 
ranging from ” i/d. 
to 24” i/d. 


HYDRAULIC PACKINGS 
ee, Oe, ane 
‘Hat’ packings, 
also square section 
washers in syn- 
thetic rubber. 
Sizes dependent on 
application and 
quantity. 


ROTARY SHAFT SEALS 
A_ comprehensive 
range of standard 
rotary shaft seals 
with sealing 
elements in 
synthetic rubber 
or leather for shaft 
sizes 1” dia. to 40” 


ROMET SEALS 
Designed primarily 
for rotary pumps, 
Romet Seals are in 
three types— 
diaphragm seal, 
single or double 
shaft seal, bellows 


dia. 


SuPerfect Seals, ““O”’ Rings and Hydraulic packings produced 
today are the result of 30 years’ research and development 
of leather and synthetic rubber to meet the unending demands 
of the engineering industries to whom efficient sealing is an 
absolute necessity. 


uPEnFEeT will solve your problem 


SUPER OIL SEALS & GASKETS LTD 
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In Brief .... 


Heavy Duty Boring.—Giddings & 
Lewis-Fraser Limited, Arbroath, 
have supplied an  Endomatic 
machine to a car manufacturer for 
machining layshaft gears. The 
machine, built on a standard bed, 
has two opposed boring heads and 
out-feeding slides. 

Linkline for Lay Gears.—A linking 
equipment designed and made by 
The Hymatic Engineering Com- 
pany Limited, Redditch, forms part 
of a _ B.S.A. line supplied to 
British Motor Corporation, Long- 
bridge, for automatic turning, 
washing, and marking on a Prior 
machine. 

Magnetic Extractor.— Magnetic units 
to fit into three pipeline sizes up to 
4in. dia are produced by Rapid 
Magnetic Limited, Birmingham 12. 
It has a quick release cover for 
removal of extracted iron particles 
and will withstand 200 psi line 
pressure. 

Diesel Starter.—A new mechanical 
starter for diesel engines has been 
introduced by Simms Motor Units 
Limited, London. It has a flywheel 
which is run up to speed by hand and 
a variable transmission unit, engaged 
by clutch, which picks up the drive 
from 00:1 and decreases it smoothly 
through 1:1 to 1:00. 

Unit Contactors.— Dewhurst & Part- 
ner Limited, Hounslow, have intro- 
duced two new contactors—15 amp 
and 25 amp 3-pole units. 

Investment Castings.—The casting 
process used by P. I. Castings 
Limited, Altrincham, allows the 
preparation of components in com- 
plex steel alloys in economical 
small quantities. They use electrical 
melting and the centrifugal invest- 
ment process and obtain precision to 
0-004 in. 

Conveyor Drum.—A new motorized 
conveyor drum incorpofating a speed 
reduction unit is now available from 
Andantex Limited, Manchester 11. 
Ball Race Extractor Set.—A new 
tool kit specially for the speedy 
removal of ball races from blind 
housings and where a running shaft 
may be encountered, has been 
introduced by J. W. Pickavant & Co. 
Limited, Birmingham 1. 

Black & Decker Tools.—Black & 
Decker Limited, Harmondsworth 
have introduced their De Walt line 
of stationary equipment to the U.K. 
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Notes on New Materials, 
Plant and Machinery 


market. Immediately available are 
radial arm saws with their tools and 
attachments. 

Milling Machine Vice.—Spencer 
Franklin Limited, London SE1, have 
begun production of the Spenklin 
milling machine vice. It has a dual 
hydraulic system—high speed for 
free movement and slow for clamp- 
ing, with finger-light, automatic 
control. 

Disc Brake Grinding.—The concept 
of automatic control has _ been 
carried to rather unusual lengths in 
the latest Scrivener 36 DPG duplex 
machine for simultaneously grinding 
both sides of disc brakes. Transfer, 
locking, grinding, gauging, compen- 
sation, and delivery are all performed 
by a controlled cycle mechanism. 
Line Following Device.—The British 
Oxygen Company’s new “‘Autoscan” 
device for their Bison cross carriage 
cutting machine works from pencil 
or ink drawings and requires no 
templates. Printed circuits and 
transistors in the amplifier control 
unit ensure long operating life and 
simplify servicing. 

Pliers.—J. Stead & Co. Limited, 
Sheffield 2, announce a new range of 
Steadfast pliers with induction 
hardened jaws and fully insulated 
translucent amber sleeves. They 
range in size from 5 in. to 8 in. and in 
price (retail) from 9/- to 12/-, and are 
in several useful types. 

Spaghetti Sleeving.—A new range of 
high temperature electrical sleeving 
is being made by Polypenco Limited, 
Welwyn Garden City, from the new 
Du Pont fluorinated ethylene propy- 
lene resin (Teflon). It is of thin-wall 
construction and made in 26 bore 
sizes. 

Lighting Fittings—A new flame- 
proof-weatherproof industrial fitting 
for fluorescent tubular lamps has 
been introduced by Victor Products 
(Wallsend) Limited. It is in two 
sizes. 

Pallets with Shelves.—Pallets incor- 
porating the new Slydang shelving 
are now being produced by Metal 
Products (Arden) Limited, Birming- 
ham 19. 

Terminal Strip.—A new terminal 
strip from Kabi (Electrical & 
Plastics) Limited, Potters Bar, is 
moulded in black Vybak PVC and is 
flexible in both planes. 

Compacting Presses.—A new series 
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of die set presses with capacities 
from 4 to 100 ton is introduced by 
F. J. Stokes Limited, London W5S, 
for compacting ceramic and metallic 
powders. 

Centrifugal Casting...The Mark III 
centrifugal casting machine made 
by N. Saunders Metal Products 
Limited, London SW6, _ will 
cast objects in zinc or lead alloy 
up to 9 in. dia., from rubber- 
type moulds. 

Abrasive Discs.—Self-adhesive discs 
with abrasive surfaces, mounted on 
rubber holders for use with power 
hand tools are being produced by 
Engis Limited, Maidstone. 
Fluorlubes.—A series of new lubric- 
ants under this name have been 
introduced by Omni (G.B.) Limited, 
London WI. They are designed 
to be suitable for and safe when 
used with oxygen equipment. 

Traffic Control Barrier.— Designed 
for controlling traffic on factory 
roads, the Pullin barrier is of light 
tubular alloy of any length up to 
16 ft. 4in. Several barriers with 
automatic interlocking can be 
remotely controlled from one 
panel. 

Dust Collector.—The new Dalamatic 
continuously-rated filter made by 
Dallow Lambert & Co. Limited, 
Leicester, has no mechanical moving 
parts. It is cleaned by abrupt blasts 
of high pressure air. Any capacity 
can be built up of the integrated 
system of units. 

New High-temperature Steel.—HT9 
is the designation of a new steel 
introduced by the Swedish Sandvik 
Steel Works Company. It is a 12°, 
Cr-steel containing Ni, Mo, V and 
W, and is exceptionally strong at 
elevated temperatures. It has already 
been used in England for turbine 
parts and in Germany and Sweden 
for superheater tubes. 

Weight Saving in Bar Mill.—Alumin- 
ium alloy spindles and chocks 
supplied by Alcan Industries 
Limited, Banbury, are proving a 
successful innovation in a 10in. 
steel bar mill at the Sheffield works 
of Swift Levick & Sons Limited. A 
handling problem that previously 
created a production hold-up has 
been overcome. 

Hypoid Base.A new base for 
hypoid oils has been developed by 
D. A. Stuart Oil Company (G.B.) 
Limited, London WI. It will be 
used to prepare “custom tailored” 
oils to suit particular requirements. 
The company also makes a range 
of cutting oils. 





“Eclipse”’ tool holders are precision made from high 
quality materials. Their carefully machined grooves 
provide rigid seating for the tool bits and their 
patented clamps which hold the tool by both down- 
wards and sideways pressure ensure accurate and 
chatter-free turning. With ‘‘Eclipse’’ H3 cobalt high 
speed steel tool bits they provide the perfect cutting 
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Permanent Magnets and their 
Application. By Rollin J. Parker 
and Robert J. Studders. London, 
1962; John Wiley & Sons Limited. 
120/- net (by post 121/5). 406 pp. 
5} x 9 in. 

The primary purpose of the 
permanent magnet is to provide a 
magnetic air-gap flux. This can be 
done by a wound field, but the 
magnet needs no direct current supply 
and is not liable to energy failure, 
and it replaces a number of electrical 
components. Add to these considera- 
tions the fact that present day 
magnet alloys are very highly 
efficient and it is evident why the 
permanent magnet is becoming used 
so widely. 

In its modern form it has gone 
ahead of its literature somewhat. The 
present book, written by two engin- 
eers of the U.S. General Electric 
Company, goes a long way to 
redress this. It explains permanent 
magnet relationships and _ theory, 
describes the permanent magnet 
materials (with charts and curves), 
gives the relevant design relationships, 
shows how to determine magnetic 
permeance and gives examples of 
the design calculation, describes a 
number of applications, and discusses 
changing the state of magnetization, 
permanent magnet stability, the 
measurement of permanent magnet 
properties, and concludes with a 
glossary of terms. 


Production Technology. 
Green with contributions from 
B. Girling, J. I. Missen, G. A. 
Garreau and D. E. Manning. 
London, 1962; Chapman & Hall 
Limited 50/- net (by post 51/4). 
268 pp. 6 « 9} in. 

The new syllabuses in production 
engineering widen and define the 
limits of the subject and this book 
proffers a breadth of viewpoint 
within this modern conspectus. It 
commences with work study and 
goes on to factory layout, materials 
handling and factory buildings, 
transfer machines, analogue and 
digital computers, computers and 
the production technologist, and 
statistical quality control. These are 
important topics today; and for the 
student, while they are not by 
any means all of production engineer- 
ing, they do in this collection draw 


By D. E. 


together much that had to be sought 
from numerous sources. A_ useful 
attribute of the book is that it 
brings these matters conveniently 
within one pair of covers. 


Plant Layout and Design. By James 
M. Moore, New York, 1962; 
The Macmillan Company. 75/- 
net (by post 77/3). 566 pp. 6* 94 
in. 

Before a plant can be laid out it 
must exist in conception. This means 
that the type of manufacturing 
process must be decided, the market 
explored and the selling planned, a 
site found and suitable buildings 
chosen. These matters are discussed 
in Part I of this book and while 
they are regarded as introductory to 
the main theme of plant layout, they 
are treated in considerable detail and 
with illuminating conciseness. 


books 


The subject of actual plant layout 
is approached as a problem in 
terms of experience and circumstance. 
It is shown how data are collected 
and collated and the layout devel- 
oped scientifically and then the 
scheme evaluated. The principles and 
concepts of engineering economy 
are introduced followed by a descrip- 
tion of the use of linear programming 
for making the best selection from 
a number of alternatives, and an 
explanation given of “queuing 
theory”—for example the determina- 
tion of the optimum number of 
machines where parts collect to 
await machining. A number of 
salient common. problems are 
discussed —working conditions, 
materials, handling, storage, services, 
offices, line balancing and flexibility. 
A collection of practice problems is 
included at the end of the book, 
where there are also appendices of 
tables and data relative to the 
subject. 


Gear Load Capacity. By W. A. Tuplin. 
London, 1962; Sir Isaac Pitman 
& Sons Limited. 17/6 net. (by 
post 18/4). 177 pp. 43 x 7} in. 
“It is common for research to 

show that operating conditions are 

far more onerous than had previously 
been supposed, and in this case 
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would have suggested that high 
speed gearing was impracticable had 
there not been an enormous weight 
of experience to prove the contrary.” 
This is one sentence from the 
stimulating and forthright introduc- 
tion to this book by Professor Tuplin, 
in which he presents working 
formulae by which to estimate the 
load capacity of spur, helical, bevel, 
hypoid, worm and crossed helical 
gears with tooth forms derived from 
the conventional flat-flanked teeth 
of a rack or a crown wheel. The 
treatment is essentially practical 
and is in four parts; the first three, 
on allowable load, dynamic load and 
natural frequencies, leading up to 


the fourth on the development of 
working formulae. 


Vocabulary of Mechanics in Five 
Languages. English/German/ 
French/Polish/Russian. Group 05 
Theoretical Mechanics. Group 10 
Strength of Materials. London, 
1962: Pergamon Press Limited. 
£5 net. (by post £5.1.0.) 190 pp. 

4 x Of in. 

This volume forms part of a larger 
work, which in turn has its place in 
an extensive project of vocabularies 
and dictionaries which the pub- 
lishers have in hand. As indicated 
above it gives terms in five languages, 
and there is an index for each, but 
the main entries and definitions are 
in English. A logical system is used 
for the ordering of the entries, 
numbered according to the recom- 
mendations of the International 
Organization for Standardization. 
The indexes of terms have a double 
arrangement: a strictly alphabetical 
order and, in addition, an alphabeti- 
cal arrangement of compound terms 
under their qualifying word. 


Theory of Elasticity. By V. V. 
Novozhilov. Translated from the 
Russian by J. K. Lusher. London, 
1961; Pergamon Press Limited 
80/- net. (By post 81/4). 5} = 8} in. 
The familiar linear theory of stress 

and strain has served well (and will 

continue to do so for many purposes) 
despite the clear recognition among 
engineers that the use of the theory 
has a serious limiting effect upon 
practical design. Now that so much 
work is for high duty, often employ- 
ing the newer materials and alloys 
having rather more _ extensive 
properties, the practical approach 
is more often one of stress analysis 
rather than stress design, and the 
linear theory does not always help 
very much when what is sought is a 
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use the right tools 
and finish the job 
in a fraction of the time 


You will find the quickest way is to drill a hole 
and use a Rawlbolt. 

Rawlplug rapid boring tools produce holes in 
all forms of masonry in less time than any 
comparable type. Tools are available for use 
with electric or pneumatic drills, or as hand 
drills. Standard sizes range from }” diam. to 2}” 
diam. and many types are made, spiral fluted 
or straight fluted and with or without DuURIUM 
hard tips. 

Rawlplug masonry tools are the fastest cutting 
of their type, with the longest life. 
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SPEED AND 
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Rawlbolts are the fastest and most 
secure method of making Bolt Fizings 
into any form of masonry. 


THE RAWLPLUG COMPANY LIMITED 
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BOOKS 


true picture of the conditions in a 
component under load. The author 
of this important book is a leading 
Russian authority who has devel- 
oped a general theory of elasticity 
of which the classical linear theory is 
a special case. The theory is devel- 
oped from a_ consideration of 
deformation and the equilibrium of 
an element of volume in conjunction 
with strain energy principles and 
stress potential. To simplify certain 
problems the author introduces the 
idea of curvilinear co-ordinates in 
place of the usual rectangular kind. 
Two long chapters are devoted to the 
solution of the important St. Venant 
and plane problems. 


Mechanics. By James W. Broxon. 
London, 1962; Peter Owen Limited. 
70/- net. (By post 71/6d.) 523 pp. 
6 x 9} in. 

This is a tutorial work for a physics 
course such as would also be taken 
by engineers. It requires familiarity 
with calculus but provides instruc- 
tion on vectors for the analytical 
methods used. The book is in 
two parts—sfatics and kinematics 
and dynamics—though the fact of 
the former being a special case of 
the latter is not disregarded in the 
text. The author does not keep to 
one system of units but uses gravita- 
tional, absolute British, c.g.s., and 
m.k.s. in different problems—a 
catholicity for which many students 
might be grateful. 

In the first part the author deals 
with the statics of a particle and of a 
rigid body, centres of gravity and 
mass, simple structure, introduces 
non-rigid bodies, moments and 
products of inertia, and the bending 
of beams. The second part covers 
the kinematics of a particle, the laws 
of motion, force, work etc., motion of 
particles in uniform and simple 
radial fields, oscillations of a particle, 
rigid body dynamics, wave motion, 
and concludes with a brief intro- 
duction to advanced classical 
mechanics (calculus of variations, 
Hamilton’s principle, principle of 
least action, generalized co-ordinates, 
holonomous mechanical systems, 
Lagrange’s equations, Hamilton’s 
canonical equations, and the spheri- 
cal pendulum). 


Worked Examples in Applied 
Mechanics. By J. A. Cormack, 
London, 1962: George G. Harrap 
& Co. Limited. 15/- net (by post 
15/10). 222 pp. 5¢ = 94 in. 
Knowledge is one thing and 

experience is another. A_ student 

gathers knowledge readily enough, 


MECHANICAL WORLD, 


but to gain experience usefully 
he must work alongside a mentor 
who will point out the right way and 
caution him regarding pitfalls. It 
greatly assists progress towards 
maturity if he can gain experience 
in the course of his studies and 
some present training arrangements 
give just that opportunity. However, 
the scope might be limited, and 
this is where Mr. Cormack comes in. 
Here is a full range of worked 
examples in plane motion, forces and 
moments, framed structures, cent- 
roids, second moments, radii of 
gyration, friction, work, energy, 
power, momentum, hydraulics, and 
strength of materials. The book is 
primarily for students preparing for 
professional examinations and 
some actual past papers are included 
in an appendix, together with 
answers and notes. 


Computers in Structural Engineering. 
—The Institution of Structural 
Engineers has published a new 
report ““The Use of Digital Compu- 
ters in Structural Engineering”, which 
sets out to guide those structural 
engineers who may for the first time 
be contemplating using an electronic 
digital computer. The types of 
problem most suitable for computer 
work, practical aspects of program- 
ming, the training of personnel, 
administrative procedure, _ pro- 
gramme copyright and the economics 
of the use of computers are examined 
and the report includes a number of 
examples and shows some of the 
limitations as well as the advantages 
of bringing electronics to structural 
engineering problems. An appendix 
sets out a glossary of terms. The 
report is available from the Institu- 
tion, 11 Upper Belgrave Street, 
London S.W.1., price 11/- including 
postage. 

Simple Corrosion Testing.—A book- 
let containing full instructions for a 
number of simple corrosion tests, 
mainly atmosphere, has recently been 
published by the British Iron and 
Steel Research Association. Prepared 
by Mr. K. A. Chandler, of the 
Association’s Chemistry Department, 
on behalf of BISRA’s Methods of 
Testing (Corrosion) Sub-Committee, 
this booklet—‘“Testing Ferrous 
Metals for Corrosion  Resist- 
ance’’—is intended to help steel users 
obtain a better understanding of the 
reliance that can be placed on tests 
for corrosion resistance, and enable 
smaller companies to carry out 
worthwhile tests for themselves. 
Copies priced 3/6d. each may be 
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obtained from the 
Officer, BISRA, 11, 
London, W1. 
Factories Act, 1961.—The United 
Steel Companies Limited have pub- 
lished the fourth edition of a pocket- 
sized booklet which contains, in 
concise form, a summary of the 
provisions of the Factories Acts 
applicable to iron and steel works. 
The booklet has been revised to 
incorporate the provisions of the 
new Act, which came into force 
in April. It has been prepared by 
Mr. N. H. Jones, safety consultant 
to United Steel and formerly a 
Deputy Chief Inspector of Factories. 
Copies may be obtained from the 
Welfare Department, The United 
Steel Companies Limited, The 
Mount, Broomhill, Sheffield, 10, 
price 3s. 6d. each. 

Electric Train Faults Eliminated.— Al! 
the fundamental difficulties which 
caused failures of multiple-unit 
electric trains on British Railways 
Scottish and Eastern Regions have 
now been overcome, and the faults 
eliminated or modifications put in 
hand, comments Brigadier C. A. 
Langley, Chief Inspecting Officer of 
Railways, in his final report to the 
Minister of Transport (H.M.S.O., 
8/6d. net). A primary cause of the 
trouble was back-firing by mercury 
arc rectifiers which overstressed the 
transformers in the units. This type 
of rectifier which has worked very 
satisfactorily in other units, was the 
only proven one available when the 
initial orders were placed, but the 
rapid development of the silicon 
rectifier has changed the outlook. 
This rectifier, says the report, broke 
fresh ground in the field of a.c. 
traction, and it has been an unquali- 
fied success. With its use, short 
circuits from backfires will no longer 
arise to be a source of stress to the 
transformers. 


New Standard 


Reference tables for iron » constantan 
thermocouples (B.S. 1829:1962) 
Price 7/6. 

This is the fourth in a series of 
reference tables used for converting 
thermocouple voltages into equiva- 
lent temperatures. It is based on the 
International Temperature Scale and 
on the Absolute Volt which, in 1948, 
was adopted as the standard unit in 
place of the International Volt. The 
tables themselves are based on a 
similar set produced by the American 
National Bureau of Standards. 

British Standards Institution, 2 Park Street, 

London Wi. 
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Pick the spring you want, 
when you want it, from our 
fine range of small Boxed 
Assortments of Experimental 
Springs. We can show you 
only a few from the range 
here. Send a postcard for 
our full list—and if ever 
you're stuck with a Spring 
problem our Research 
Department will be pleased 
to put their long experience 


No. 757. Extra Light Com- No. 753. Three dozen 
Pression, 1 gross Assorted, Assorted Light Expansion ¢” 
*” to %” diam., #” to 2%” long, to +" diam., 2” to 6 long, 22 
27 to 19 S.W.G. 18/- to 18 S.W.G. 12/- 


No. 1200. Three dozen 
Assorted Light Expansion 
Springs, suitable for car- 
burettor control, etc. 15/- 





No. 760. Three dozen No. 758. Fine Expansion 


Assorted Light Compression 
Springs. 1” to 4° long 22 to 
18 S.W.G., ¢” to +” diam. 7/6 


No. 1217. One gross 
Assorted springs. 45/- 





Springs. 1 gross Assorted ¢” 
to # diam., #” to 2° long, 27 
to 20 S.W.G. 18/- 
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PRESSWORK PROBLEM? 


If so, the help of our Design Staff is 
yours for the asking. 
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Really interested in 
Springs? “Spring Design 
and Caiculations”, 11th Edi- 
tion tells alli—post free 12.6 
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Cut Production Costs with 
Terry's Wire CIRCLIPS. 
We can supply immediately 
from stock—from é” to #. 





HERBERT TERRY 
& SONS LTD 


REDDITCH - WORCS. 
(Makers of Quality Springs, Wireforms 
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BUSINESS 


Personal 

Mr. A. Beard, technical director of Sim- 
monds Aerocessories Limited, Treforest, 
Glamorganshire, has been appointed 
managing director of a new Firth Cleveland 
Group subsidiary located at Pembroke 
Dock, South Wales, which has been formed 
to produce industrial fasteners. 


Mr. A. B. Mann C.B.E., B.Sc.(Eng.), 
M.1.C.E., M.1.Mech.E., chief mechanical 
and electrical engineer of the Ministry of 
Works, is to retire on October 26. He will be 
succeeded by Mr. W. L. Wilson, O.B.E., 
B.Sc.(Eng.), M.LC.E., M.1.Mech.E., at 
present an assistant chief engineer at the 
Ministry. 


At the British Iron and Steel Research 
Association, the Control Engineering, 
Mechanical Engineering, Civil Engineering, 
and Energy Sections of the Plant Engineer- 
ing and Energy Division, and the Instrument 
Section of the Physics Department are now 
grouped together to form a new Engineering 
Sciences Laboratory. Dr. J. R. Pattison, 
B.Sc., Ph.D., D.L.C., A.Inst.P., previously 
head of the Energy Section, has been 
appointed head of the new laboratory, and 
Dr. P. C. Finlayson, B.Sc., Ph.D., succeeds 
Dr. Pattison as head of the Energy Section. 
A newly created post is that of Materials 
and Standards Officer. Mr. J. Clayton-Cave, 
formerly head of the Mechanical Properties 
Section of BISRA’s Metallurgy Division 
has been transferred to the Development 
and Information Services in this capacity. 
Mr. J. Williams, Assoc. Met., who left 
BISRA two years ago, has now returned to 
the association on his appointment as head 
of the Steel User Section at the Sheffield 
Laboratories. 


ASSOCIATED ELECTRICAL INDUSTRIES 
Limited announce that Mr. C. R. Wheeler 
is now managing director of the company. 
He has also taken over the chairmanship 
of the management companies from Lord 
Chandos. 


Mr. N. J. Rose, B.Sc., personal assistant 
to Mr. W. S. Steel, group commercial 
director, AEI (Rugby) Limited, retired on 
May lith 1962, after forty-eight years 
service with the company. 

Mr. C. V. Hill, B.Eng., A.M.LE.E., 
Industrial Machines Department, Rugby, 
AEI Motor and Control Gear Division, has 
retired after nearly forty-six years service. 
Dr. A. Frankel, Dipl. Ing. (Zarich), 
M.1.Mech.E., has joined the AEI Turbine- 
Generator Division as assistant chief 
mechanical engineer (Development). 


Mr. J. Cannell, B.Eng., A.M.LE.E., has 
been appointed assistant sales manager— 
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Programmes Co-ordination AEI Turbine- 
Generator Division. 

Mr. J. Murray Gillespie, B.Sc. Hons., 
A.M.LE.E., has been appointed Engineer- 
in-charge, Control Gear Department 
(Manchester). 


H. W. Warp & Co. Lirrep, Birmingham, 
makers of capstan and combination turret 
lathes announce the appointments of 
Mr. E. Williams as managing director and 
Mr. C. Needham as deputy managing 
director. Mr. Williams represents H. W. 
Ward & Co on the board of Associated 
British Machine Tool Makers Limited in 
his capacity as deputy chairman. 

RENOLD CHAINS LIMITED announces that 
Mr. Edward Eagle Hempsall has been 
appointed a director of the company. 


Mr. Owen D. Tannett, managing director 
of Stanley Works (B.G.) Limited, the tool 
manufacturers, recently celebrated 25 years 
service with the company. 

Tue Pressey ComPANY LimITED announce 
the appointment of Sir Harold A Wernher 
Bt. G.C.V.O., T.D., as deputy chairman. 
Mr. John A. Clark is appointed joint 
managing director. Mr. Michael Clark and 
Mr. A. E. Underwood continue as deputy 
managing directors. 


Mr. G. Dwane has joined the staff of 
Ringway Machine Tools Limited, 42, 
Barton Arcade, Deansgate, Manchester 3. 
as northern manager. 


Mr. E. B. Banks, whose appointment as 
deputy managing director of The English 
Electric Company Limited was recently 
announced has been elected chairman of 
W. H. Dorman & Co. Limited. He 
succeeds the Hon. George Nelson, who now 
retires from the W. H. Dorman & Co. 
Limited board. Mr. Banks has also been 
appointed a director of D. Napier & Son 
Limited. Mr. P. J. Daglish, who became 
managing director of D. Napier & Son 
Limited in October 1961, has now joined 
the board of W. H. Dorman & Co. Limited, 
as a director. Mr. T. W. Burr has been 
appointed secretary and accountant to 
W.H. Dorman & Co. Limited, in succession 
to Mr. G. S. Tucker, who retired in March, 
1962. 

Renold Chains Limited announce that 
Mr. L. J. Tolley, who joined the company 
in 1953, has been appointed managing 
director. This appointment follows the 
retirement of Mr. O. Bertoya and Mr. 
W..S. C. Tully, C.B.E., from the executive 
on their normal retirement date, May Ist, 
1962. They remain on the board. Mr. J. P. 
Halpin has been appointed deputy managing 
director in addition to his executive office of 
Finance and Overseas Subsidiaries director. 
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Obituary 

WE regret to record the death of Mr. 
Frank Clifton, general works manager of 
Ransomes and Rapier Limited, Waterside 
Works, Ipswich. 

WE regret to record the death of Mr. 
W. Weston, A.M.LE.E., A.M.C.T., works 
superintendent, Higher Openshaw Works, 
Switchgear Division, Associated Electrical 
Industries Limited. 

WE regret to record the death of Mr. 
Edward William Field, O.B.E., managing 
director of H. W. Ward & Co. Limited, 
since 1946. He was also a director of 
associated British Machine Tool Makers 
Limited from 1954 to 1960. 


WE regret to record the death of Mr. 
J. K. Starnecki, chief engineer and head of 
development with W. G. Pye & Co. 
Limited. 


Addresses 


Tue telephone number of Du Pont Company 
(United Kingdom) Limited, (76 Jermyn 
Street, London, SW1) is now TRAfalgar 
7090. 

THE manufacture, sale and servicing of AEI 
resistance welding equipment has now been 
transferred to A.J. Electric Welding 
Machines Limited. 

THe Manchester office of the Export 
Credits Guarantee Department has moved 
to Britannic Building, Fountain Street, 
Manchester 2, telephone number BLAck- 
friars 6236, telex 66756. The move is a 
temporary one pending a permanent move 
to a building now under construction in 
the central area. 


EpGarR ALLEN & Co. Limirep, Sheffield 
have established an area office at Room 24 
Exchange Buildings, Newcastle-on-Tyne, 
Telephone No. 21891, under the direction 
of T. H. Miller 


MATTHEWws Oics Limirep, manufacturers of 
industrial and auto-motive lubricants, 
West Bromwich, will in future be known as 
Silver Knight Lubricants Limited, Trade 
mark and brand name “Silver Knight”. 


British INSULATED CALLENDER’S CABLES 
Limited announce that the company’s 
Chester branch has been transferred to 
new and larger premises at Bumpers 
Lane, Sealand Road, Chester. Telephone 
(unchanged): Chester 23496. 


THe GENERAL ELecTRIC COMPANY LIMITED, 
have now completed their removal from 
Magnet House, Kingsway, WC2 to Glen 
House, Stag Place, Victoria, SW1 (Board 
Offices). Head office: Greycoat House, 
Greycoat Place, Victoria, SW1. Telephone: 
SULlivan 3411. Central marketing, export 
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This specialised 
truck has a tilting 


can be angled until 
flush with the floor 
The load is drawn o 
to the platform by the 
Yale Pul-Lift anchored 
at the front end of 


take 


time off 
WITH A YALE 

PLANT HANDLING 
TRUCK 


One man and a Yale plant 
handling truck can shift mach- 
inery weighing up to5tonsina 
fraction of the time taken by 
more conventional methods. 
These rugged, versatile trucks 
come in capacities of 2,3 and 5 
tons. Write for illustrated bro- 
chure giving full details. 


YALE 


Mane 


World’s largest range of 
materials handling equipment 


The Yale & Towne Manufacturing Co., 
British Materials Handling Division 
Dept. MW7, Wednesfield, Staffs. 
Phone: Willenhall 65511 Telex 33173 





PHIPP STREET 


LONDON E.C.2 
Telephone: SHOREDITCH 9582 











First-class 
WHITEHEART MALLEABLE 


and 


GREY IRON CASTINGS 


By Shell, Mechanised Track 
and Floor Moulding up_ to 
25 cwt. 


Quick & Reliable Service 


Enquiries to:— 


HOBOURN FOUNDRIES LTD. 


Upper Brook St., Walsall. 
Phone: WALSALL 22059 
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accounts, Government and _ railways 
department, house engineers and overseas 
administration Kemble House, Kemble 
Street, Kingsway, WC2_ Telephone: 
TEMple Bar 8000 

Vokes LimiTep, filtration engineers, have 
moved their London office from Victoria 
Street, SWI, to 21 Albert Embankment 
(fourth floor), SEItl. Telephone No. 
Reliance 8355-6 
STANLEY Works (G.B.) Limited, tool 
manufacturers, have disposed of their 
subsidiary company Printac Limited, to 
Mr. L. L. Smithies of Rochdale, Lancashire. 
Under its new ownership Printac will 
continue the manufacture and sale of 
Giftmark embossing machines and acces- 
sories, operating from 1, Whitehall Street, 
Rochdale. 

THe former Burtonwood Engineering 
Company Limited will now be known as 
U.S. Industries Inc., Engineering Limited. 
W. Wuirriecp Limirep, the Dudbridge 
engineering firm who have been 
in the Stroud district for well over a hundred 
years, have now moved to a new works 
at Goodridge Avenue, Gloucester. 
INDUSTRIAL PNEUMATICS LIMITED, designers 
and manufactures of Capsula valves for 
pneumatic and hydraulic applications, 
have moved from their Croydon works to 
larger premises in the Uxbridge Trading 
Estate, Arundel Road, Uxbridge. Industrial 
Pneumatics equipment is marketed in the 
U.K. by sole selling agents I. V. Pressure 
Controllers Limited, Atlas House, 683 
London Road, Isleworth, Middlesex. 
MOTHERWELL BripDGE THERMAL LIMITED is 
the title of a new company in the Mother- 
well Bridge Holdings Group, which is now 
in operation at Uphall, Broxburn, West 
Lothian (Telephone Broxburn 501). 
WrapreD RussBer Hose 
Manufacturers’ Association has _ been 
reconstituted to include a new section 
representing manufacturers of wire- 
braided hose. It will be known henceforth 
as the British Hose Manufacturers’ Associa- 
tion. 


THe Britisu 


THe ALUMINIUM FEDERATION has _ been 
formed in order to take over the assets and 
goodwills of The Aluminium Development 
Association and the Aluminium Industry 
Council and to represent the overall 
interests and policy of the U.K. aluminium 
industry through a single body. 


Contracts and 
Work in Progress 


ASSOCIATED BripGE BuILpDEeRS LIMITED, 
whose tender amounted to £6,057,521 have 
been awarded the Ministry of Transport 
contract for the supply and erection of the 
steel superstructure of the Severn Bridge. 

LANSING BAGNALL Limirep. American 
order worth $14m. for industrial trucks. 
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F. W. Brackett & Co. Limitep, Colchester. 
Contract to supply four automatic 
double entry CUP type circulating water 
screens and ancillary equipment, for 
installation at Tilbury ‘B’ Power station. 
ASSOCIATED ELECTRICAL INDUSTRIES 
Limited. Motor and Control Gear Division. 
Order valued at £21,000 for electric motors 
for Stone and Webster Engineering Limited. 
Heavy Plant Division.—Contract worth 
£142,000 fer the supply of equipment to 
the Bell Bay, Tasmania, works of the 
Aluminium Production Corporation 
Limited of Australia. AEI Marine Equip- 
ment for New Zealand. Main and auxiliary 
machinery for two deisel electric fire 
fighting tugs to be built in connection with 
the new refinery project at Marsden Point, 
Whangarei, New Zealand. Another 120 MW 
turbine generator has been ordered by the 
North of Scotland Hydro-Electric Board, 
the second for the new Carolina Port 
thermal power station, new Dundee, and 
the order includes the associated feedwater 
heating plant. Davy-AEI Limited, Knuts- 
ford, Cheshire. Order from Colvilles Limited 
for automatic gauge control equipment 
for a new 6-stand 68 in. hot strip finishing 
mill at Ravenscraig. 
Wi_p BarrieLp Limitep Watford, Herts. 
Order from Worthington Simpson Limited, 
for the supply of furnaces for their heat- 
treatment department at their Newark 
factory. 
Electrode salt bath capable of heat-treating 
material up to a temperature of 1350 C. 
ordered by the Sturtevant Engineering 
Company Limited, of London which is 
responsible for ordering and supplying plant 
for hardware factory in Rumania. 
GENERAL EcLectric COMPANY LIMITED. 
Order for six G.E.C. Pennsylvania reversible 
impactors, worth £50,000, four for Italy 
and two for the United Kindgom. 
Tarmac Civit ENGINEERING LIMITED. 
Contract awarded by Ministry of Works for 
the construction at Buxton of a reinforced 
concrete gallery, nearly } mile long, for 
research into causes and control of 
explosions in Coal mines. 


Business Developments 
Company Acquisitions 

B. Erutiotr & Co. Limtrep—machine tool 
manufacturers and distributors, have com- 
pleted the purchase of Modern Machine 
Tools Limited of Coventry. 

EpGar Aten & Co. Limrtep, Sheffield 
steelmakers, tool manufacturers and 
engineers, have formed a new company, 
Industrial Heat Exchangers Limited, 
Imperial Steel Works, Sheffield, as a 
wholly-owned subsidiary. 


Trading Agreements 
ASSOCIATED BripGE BurLpers LiMiTED is a 
new company formed recently by three 
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major British bridge-building firms—Sir 
William Arrol and Company Limited, the 
Cleveland Bridge and Engineering Company 
Limited, and Dorman Long (Bridge and 
Engineering) Limited. 

ARRANGEMENTS have been made recently 
for Electro-Physical Instruments Limited 
to join the Hilger & Watts group of 
companies and the necessary formalities 
are now being completed 

By agreement between Twiflex Couplings 
Limited (Sheepbridge Group) and Findusco 
S. A. Switzerland, Twiflex will make and 
sell the German Vulkan (rubber tyre) type 
couplings. 


Agents and Distributors 

TeLeHorst Limitep, Cheltenham, have 
acquired the U.K. selling rights of the com- 
plete range of positive displacement gear type 
pumps, fluid motors and valves manufac- 
tured by the oil hydraulics division of the 
Webster Electric Company of Racine, 
Wisconsin, U.S.A. 


Film News 

“Listen Please” is the title of one of a 
series of three supervisory training films 
now available from The Rank Film Library. 
It emphasises the importance of listening 
in the supervisory job. 16mm. copies of 
“Listen Please™ are available from The 
Rank Film Library, 1 Aintree Road, 
Perivale, Greenford, Middlesex. Hire 
charge £1— purchase price £20. 


Transportable Servicing 
Unit 

TECALEMIT (ENGINEERING) LimireD, subsid- 
iary of Tecalemit Limited have designed a 
new transportable servicing unit available 
for mounting on an LWB Land Rover or 
complete with trailer. The price of the unit 
for mounting on the Land Rover is £564 
10s. Od. and complete with two wheeled 
trailer, £790 0.s Od. 


David Brown Expansion 


As a part of a plan to double the output of 
certain types of gear units and increase 
production of other general gearing pro- 
ducts, David Brown Industries Limited is 
to enlarge its Sunderland factory to 
accommodate the whole of the Radicon 
worm gear unit manufacture. 


Instrument 
Apprenticeship 

AN illustrated brochure prepared for the 
information and guidance of young men 
contemplating a career in the instrument 
industry has been published by the Cam- 
bridge Instrument Company Limited. 
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..and what has 
BLACE-MOLY 


BLACGCE-MOLY 


The sheer pins on a Cask Washing Machine in a modern brewery 
were lasting only two days. These breakages were eliminated by 
the use of Black-Moly M.M. Grease. A Cask Washing Machine 
is only one smali piece of equipment requiring lubrication in a 
brewery but wherever it is required there is a Black-Moly Oil or 
Grease to keep things going. 


Cheers! Here’s to Black-Moly! 


This is only one of the many, 

many problems outside the range 

of normal oils and greases, which Moly 
Black-Moly is capable of over- the base fer Black -Moly, 
coming. In fact, more than 50 is a rare mineral which 
special grades of Black-Moly are when suspended in oil, 
available to the industry. Post the te mierennted ainerel 
coupon below; if we do not have Sin ts tee Gime 
a lubricant to meet your 

requirements we shall be pleased lubricant kaown. 
to advise against specific 
enquiries. 


‘na. Diculabia 





To : JOHN MILLER & SON LTD - BRIGHOUSE: YORKSHIR 


WITHOUT OBLIGATION send me further details of BLACK-MOLY Molybdenised 
Lubriconts. Ask your representative to orrange an appointment. 


Position in Firm 
M.W.7.62 % Delete as required. | 


BEAGSH- MOET is tne rave manner... 


JOHN W. MILLER & SON LTD 
Brighouse Yorkshire England Tel: Brighouse 1047 (3 lines) 











METAL CASED INDUSTRIAL 
THERMOMETERS 


(Mercury or Spirit in Glass) 
TO SPECIFICATION 


* Soundly engineered cases 
* ‘Floating’ glass thermometer inserts 


* Fade proof red liquid up to 150°C 
(300°F) or mercury up to 600°C 
(1120°F) 

* Suitable for continuous use at 
maximum scale temperature 


* Ceramic fired figures and divisions 





* Robust glass cylinders 


* Available completely weather 
proofed if required. 





Send for illustrated booklet of 
these and other thermometers 


J. C. COWLISHAW LTD. 
Tel: 42 BRIDGEFORD ST. 
ARDwick 1842 




















BRIGHT DRAWN 


STEEL 
BARS 


ALLOY 
CARBON 
PRECISION 
GROUND 


*& Quality controlled throughout 
all stages of manufacture. 


*& Large stocks covering a 
comprehensive range ensure 
first class service. 


*% Our name is your guarantee 
of satisfaction. 


Manufactured by: 


STEEL 
PARTS 


LIMITED 


SPARTAN WCRKS WEST. BROMWICH <= STAFFS. 
TEL: TIPTON 2861 GRAMS: ‘SPARTAN’ WESTBROMWICH TELEX: 33-467 


<e 
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Battery Chargers 

A new 28-page catalogue from 
Hackbridge & Hewittic Electric Company 
Limited, Walton-on-Thames, gives details 
of battery charging equipment for battery 
production, power and _ sub stations, 
emergency lighting plants, garages and bat- 
tery service stations, and electric vehicles. 
Precision Tubing 

The properties etc. of the precision 
drawn stainless and alloy steel tubing made 
by Fine Tubes Limited, King Charles 
Road, Surbiton, Surrey, are given in a new 
brochure. The company’s new Plymouth 
mill will come into operation late this year. 


Aluminium for Industry 

A brochure from High Duty Alloys 
Limited, Slough, Bucks, illustrates the 
company’s plants and typical products of 
the various divisions—casting, forging. 
rolling, extrusion, and research. 


Information System 

A new illustrated 16-page booklet 
describing the Bailey-750 information 
system for process and power plants is 
available from Bailey Meter Company, 
1050 Ivanhoe Road, Cleveland 10, Ohio, 
U.S.A. 
Heating Coils 

A range of standard heating coils for 
hot water and steam, and duct booster 
coils, are described in Bulletin B-1918 from 
American Standard, Detroit 32, Michigan, 
U.S.A. 
Tape Deck 

The latest Emidata_ instrumentation 
tape deck is described in a new leaflet from 
EMI Electronics Limited, Hayes, Middx. 


Electric Vehicles 

A booklet setting out the advantages of 
the electric vehicle and truck to industry has 
been issued by The Electric Vehicle Associa- 
tion of Great Britain Limited, 2 Savoy Hill, 
London WC2. 
Electronic Instruments 

A new edition of their abridged catalogue 
of electronic instruments is available from 
Cawkell Research & Electronics Limited, 
Western Avenue, Acton, London W3. 


Fibre and Plastics 

The Anglo-American Vulcanized Fibre 
Company Limited, Bath Street, London 
EC1, have issued a new 60-page catalogue 
of technical data on fibre and plastics in a 
great variety of forms and sections. 


Tailored Tooling 

A new brochure from Kennametal 
(Great Britain) Limited, 82-84 Coleshill 
Street, Birmingham 4, gives full details of 
the new Kendex adjustable units for the 
“Tailored Tooling” system for metal 
cutting machine tools. 
Glass Tinting 

A folder from Sun-X (Great Britain) 
Limited, 37 Mincing Lane, London EC3, 
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describes a liquid plastic window coating 
which reduces unwanted heat, light and 
glare. 
Tape Reader 

An attachment for the automatic reading 
of messages and other data code-punched 
in Standard 5-track paper tape is described 
in an illustated leaflet from Creed & Co. 
Limited, Croydon. 
Machine Tools 

An illustrated folder from Times 
Machinery Company Limited, Payle Road, 
Colnbrook, Slough, illustrates the com- 
pany’s premises and indicates the range of 
machine tools marketed. 


Trade Literature 


Readers interested in any of the 
catalogues reviewed here can 
obtain copies mentioning 





MECHANICAL WORLD when 
writing to the firms concerned. 





Machining Bakelite Laminated 

Bakelite Limited, 12-18 Grosvenor 
Gardens, London SWI, have prepared a 
32-page technical booklet on the machining 
of Bakelite Laminated. All processes are 
dealt with and useful tables of data are 
included. 


Plastics Components 

The Ray Engineering Company Limited, 
Southmead, Bristol, make a wide range of 
machine knobs, handles, handwheels etc. 
in plastics. The various Rencol patterns 
are illustrated and sizes given in a new 
24-page catalogue. 
Thread Rolling 

The Waterbury Farrel vibratory feed 
flat die thread rolling machines which 
deal automatically with headless compo- 
nents are described in a leaflet from 
George H. Alexander Machinery Limited, 
105, Tyburn Road, Birmingham 24. 
Stamford Alternators 

Arthur Lyon & Co. (Engineers) Limited, 
Park Works, Stamford, Lincs., send a 
new catalogue of their range of generating 
sets, from house lighting plant to industrial 
alternators up to 300 kVA. 


Fan Equipment 
A folder from London Fan & Motor 


Company Limited, 331 Sandycombe Road, 
Richmond, Surrey, describes three propeller 
fan units: one for humidifying, one for 
man cooling (both portable), and one for 
roof fitting. 


Cables and Cable Laying 

The Equipment Division of Submarine 
Cables Limited, Greenwich, London SE 10, 
a company owned jointly by AEI and BICC, 
has issued two catalogues of Telcon 
cableship equipment, hydrographic and 
oceanographic equipment, marine auxili- 
aries, and heavy haulage and mining 
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equipment. 
Pyroglass and Dixlink 

These two names designate products of 
R. & J. Dick Limited, Greenhead Works, 
Glasgow SE. The first is a PTFE-coated 
glass fabric endless belts, gaskets, tapes etc., 
and the second a popular driving V-belt 
which can be adjusted to any required 
length. New catalogues are available on 
both. 


Draftless Forgings 

High Duty Alloys Limited, Slough, have 
a technique for producing light alloy 
forgings without draft. A number of 
examples are illustrated in a new booklet. 


Induction Heating 
Garringtons Limited, Bromsgrove, Worcs., 
have issued a series of new brochures 
describing their induction heating units 
for press feeding, shaft hardening, stress 
relieving, billet heating, bearing fitting etc. 
Hot Galvanizing for Structural Steel 

A booklet of this title from the Hot Dip 
Galvanizers Association, 34 Berkeley 
Square, London W1, gives much technical 
data for the user on the process, costs, 
maintenance etc. 
Beryllium Copper 

A new version of their publication 1073, 
on Mallory 73 beryllium copper, is available 
from Johnson, Matthey & Co. Limited, 
73-83 Hatton Garden, London ECI. It 
gives particulars of properties, availability, 
heat treatment, fabrication and tables of 
tolerances, weights etc. 
Electrical Equipment 

A number of new catalogues are available 
from English Electric Company Limited, 
Stafford. They deal with high voltage 
excitrons (RS/135), squirrel cage motors 
(DM/328), Unistat variable speed drive 
(CG/119), Ward-Leonard variable-speed 
drive (CG/118), the KDP10 data processing 
system in banking (DP/109), for billing 
(DP/110) and insurance (DP/111), butterfly 
valves (HE/145), and control equipment 
for winders and haulages (MN/119). 
Gas Carburizing and Nitriding 

The Gas Council (1 Grosvenor Place, 
London SW1) in co-operation with manu- 
facturers and users of gas carburizing and 
gas carbo-nitriding plant, has produced a 
brochure illustrating applications of town 
gas to process. It is available from Area 
Industrial Gas offices or direct from the 
Council. 


Mechanical Handling Equipment. 

The new catalogue of the Mechanical 
Handling Engineers’ Association, 94/98 
Petty France, London SWI, is in three 
languages and illustrates a variety of 
machinery for conveying and elevating, 
both fixed and portable, drag scraping, 
aerial conveying, pneumatic handling, 
wagon tippling and marshalling, and 
various chute work. 





Dependable 
limtia away places 


BROADBENT 


CENTRIFUGAL CLUTCHES 
THOMAS BROADBENT & SONS LTD 


because of its simple con- 
struction, automatic action, 
overload protection plus a first 
rate after sales service. 

*We wish to record our sincere 
appreciation of the excellent 
service you extended to our 
plant at Warrington on 
Wednesday night. 

We find such service and help 
practically unique these days’ 


READY MIXED CONCRETE 
(LIVERPOOL) LIMITED. 











HUDDERSFIELD 


CENTRAL IRONWORKS 
Phone 5520/5 





VERNIER CALIPER GAUGES 


For direct reading of inside, outside bh 4 
and depth measurement. With | 7 - . 
quick-action cam-lock. : <a 
Graduated in 1/10 mm. + 1/128” Vi } 

or » —- 1/1000" + 1/128” (V.24 





Modei No. 





V2 

















VERNIER HEIGHT GAUGES 


With fine adjustment, to read 
1/1000” 

Beam graduated in 1/20” 

Vernier graduated in 50 divisions, 
Square Scriber. 

Available up to 60” reading 





Model No. Reading 





+.230 12” 
+.232 20” 
i” 

















We are also importers of : 


DEPTH GAUGES, PROTRACTORS, 
PRECISION TRAMMELS of various 
design. 


PRECISION COMBINED DRILLS AND 
COUNTERSINKS 


NEW DESIGNS 


(a) With reinforced shoulder between sections, producing pilot 
shank and countersink, ensuring a precise guide, resulting in a 
gradual drilling operation and decreases breakage. 


(b) With spiral flutes to form a bore with curved flanks, to ensure 
the drilling of an accurate hole, therefore correcting alignment of 
Lathe centres. 
Made of S.H.S.S. 60° 
Drill point diameter from 0-5 mm. 0-0197” 
to 63mm. = 0-250" 
Body diameter from 3-15 mm. 1/8” 
to 20mm. = 13/16” 


MICRO PRECISION DRILLS 


Made of Super High Speed Steel, hardened and ground from the 
solid, with reinforced standardized shanks. Sizes from 0-002” to 
0-0787” diameter. 


PRECISION TWEEZERS 


Available in 20 different Models. In Bright Polished, Nickel Plated 
and Stainless Steel. 


PLEASE ASK FOR COMPREHENSIVE PRICE LIST 


ERIC H. BERNFELD, LTD. LONDON, E.8 
282 KINGSLAND RD. ‘Phone: CLissold 4837 
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Crook (Co. Durham). Whessoe Limited, 
Darlington, are to erect a unit at Crook 
for the making of glass reinforced plastic 
tanks. 

Darlington. Road Services (Forth), 
Limited. Plans are being prepared by 
Chippindale and Edmondson, 37a Tubwell 
Row, Darlington, for the erection of a 
vehicle depot and offices at McMullen 
Road. 

Hepworth and Sons Limited. Plans 
are in hand for erection of shops, and 
extensions to hotel in Prebend Row. The 
architects are Ardin, Brookes and Partners, 
6 Cavendish Place, Cavendish Square, 
London, W.1. 

Gateshead. Northern General Transport 
Company. Work has started extending and 
modernizing the Bensham depot. The 
builders are Bewley and Scott Limited, 
Dunston-on-Tyne. 

J. Aitchison and Company (Tyres) 
Limited, North Road, Berwick, propose 
three-storey depot at Church Street, 
Gateshead. 

Houghton-le-Spring. North-Eastern Elec- 
tricity Board. Plans have been approved 
for the erection of offices, garage etc., at 
Penshaw. The architects are L. J. Couves 
and Partners, Grainger Chambers, Hood 
Street, Newcastle upon Tyne. 

Jarrow-on-Tyne. Charles Lennig and 
Company, chemical manufacturers. The 
contract for the erection of offices and 
workshops has been let to Purdie, Lumsden 
and Company, Oxford Street, Newcastle 
upon Tyne. 

Middlesbrough. Greco Bros. Additions 
are proposed to biscuit factory. The 
architect is C. H. Johnson, 38 Albert Road, 
Middlesbrough. 

Newcastle upon Tyne. Initial Services 
Limited. The contract for the erection of a 
laundry depot at Fisher Street, has been 
let to John Laing Construction Limited, 
New Bridge Street. 

North Shields. Gibson Ready-mixed 
Concrete Limited, Haddricks Mill Road, 
Gosforth, propose concrete batching plant 
and offices at Albert Edward Dock. 

Seaham. Joseph Elgey Limited. Plans 
are being prepared by Charles Elgey, 
2 North Bailey, Durham City for joinery 
works. 

Stockton-on-Tees. Harker and Sons 
(Engineers) Limited, Stockton. Plans for 
new offices in Church Road have been 
approved. 

Charles Tennet (Contractors) Limited, 
Church Road, Stockton, propose store 
buildings, offices, etc., at Portrack Lane, 
Stockton. 

Washington (Co. Durham). Cook, Son 
and Company Limited. Additions are 
proposed to Washington Steelworks. The 
work will be carried out by direct labour. 

J. H. Harrison Limited, Park Road, 
Gateshead, are planning the erection of 
offices at their Springwell Quarry, 
Washington. 

Binstead, Isle of Wight. A. N. Clark 
(Engineers) Limited, Phipps Road, Merton, 
London SW, are to build a new factory. 

. A new factory is to be 
erected in Summer Lane for W. W. Greener 
Limited, St. Mary's Row. 

Bollington. Kay Bros. (Plastics) Limited, 
Hollins Lane, Marple, are to build a new 
works on the Waterhouse Mili site. 

Coventry. Plans have been approved for 
the erection of a new factory at Torrington 
Avenue for Leigis & Son Limited. 

Dagenham. The factory of Glendale 
Cabinet Company Limited, in Fowler 
Road, Hainault, is to be extended. 
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Extensions are to be made to the factory 
in Rainham Road South for Ever-Ready 
Company (G.B.) Limited. 

Ascott Precision Tool Company Limited 
are to extend their factory at Roebuck 
Road, Hainault industrial estate. 

Doncaster. Roofseal Limited are to build 
new premises at Low Road. 

Dundee. Lintafoam Industries Limited, 
are to erect a new factory. The architects 
are Wylie, Shanks & Wylie, 12 Clairmont 
Gardens, Glasgow. 

Frimley. The factory of Johnson's Wax 
Limited, is to be extended. The architects 
are Clifford Gee & Gale, 5 Eccleston 
Street, London SWI. 

Glasgow. Associated Metal Works 
(Glasgow) Limited, 30 St. Andrews Square, 
Glasgow, Cl, are to extend their works. 
The architects are Wilson, Hamilton & 
Wilson, 5 Woodside Terrace, Glasgow C3. 





New Factories 





Greenock. A new factory is to be built 
for Inchgreen Engineering Company 
Limited, Inchgreen. 

Eastbourne. Stainless Steel Pumps 
Limited, are considering the erection of a 
new factory. 

High Wycombe. Thurlow & Janes, 86 
Easton Street, are the architects for 
extensions to the factory of G. D. Searle 
& Co. Limited. 

Ilford. J. Kendricks & Sons, are to erect 
a new factory at Roden Street. 

Leeds. The works of S. Denison & Son 
Limited, Moor Road, is to be extended. 

Letchworth. E.M.M.E. Limited are to 
make extensions to their factory. 

London. Bedford Steer End & Co. 
Limited. Extensions are to be made to the 
oa at Long Lane, SEI. The architect 

s C. W. Lowe, St. Thomas Street, London 
Bridge, SE}. 

Ivo Engineering & Construction Com- 
pany Limited, Wood Lane W12, are to 
build a new factory at Scrubs Lane, 
Hammersmith. The architects are Hughes- 
don & Hinds, 4 Abingdon Road, Kensing- 
ton W8. 

Louth. Peter Dixon & Son, Spring 
Grove Mills, Oughtibridge, are to build a 
new factory. 

. H. E. Mowbray Limited, 
Lower Heys Mill, are to extend their 
factory at Hurdsfield industrial Estate. 

Maidenhead. Eric G. Hives & Sons, 
46 Queens Road, Reading, are the archi- 
tects for extensions to the factory of 
Fairey Air Surveys Limited. 

M . City and Northern Properties 
Limited have plans for industrial develop- 
ment at Byrom and Cavalry Street, 
Cheetham. 

Morecambe. Plans have been approved 
for extensions to the factory of Glass 
Fibre Laminates Limited, White Lund. 

Ollerton, Notts. Approval has been 
received for the erection of a smokeless 
fuel plant at Newark Road for National 
Carbonizing Company Limited, Woodhouse 
Road, Mansfield. 

Oxford. Stevco Limited, St. Thomas 
Street, are to erect a new workshop at 
Lamarsh Road. 

J. H. Grant Limited, 64 Princess Street, 
are to build a new works at Horspath 
Road. 

Redditch. A new factory is to be built in 
Arrow Road for Linford Engineering 
Company Limited, 93 Baker Street, 
Birmingham 11. 


July, 1962 


Rochdale. Tedson Thornley & Co 
Limited, are to make extensions to their 
Robert Street Works. 

Romford. Higgins & Thomerson, 90 
Romford Road, London EIS, are the 
architects for extensions to the factory of 
R. & I. Connell Limited, Ashton Road, 
Harold Hill. 

Rotherham. Steel, Peech & Tozer Limited 
are to erect new works in Deadman’s 
Hole Lane. 

A workshop and offices is to be built on 
the Eastwood trading estate for Northern 
Erection Company Limited. 

Sheringham. A new factory is to be 
erected for Kingsland Engineering Com- 
pany Limited, The architects are Fielden 
& Mawson, 71a The Chase, Norwich 

Shoreham. Beagle Aircraft Company 
Limited, are to erect a new factory at 
Shoreham Airport. 

Shrewsbury. Renault Machine Tools 
(U.K.) Limited are to make alterations to 
their works at Harlescott 

Southend-on-Sea. A new factory is to be 
built at Eastwood industrial estate for 
E. P. Allam & Co. Limited, 132 Sloane 
Street, London SW! 

Wakefield. Henson & Carver, Leeds 
have submitted plans for the erection of a 
new works at Craven Street and Vicarage 
Street. 

Watford. A new furniture factory is to be 
erected for S. Hill & Co. Limited, St. 
Albans Road, Watford. The architect is 
E. Goldfinger, 69 Piccadilly, London WI. 

Wigan. Extensions are to be made to the 
Pagefield Works for Walmsleys (Wigan) 
Limited. 

Woolwich. A new factory is to be built 
at Northern Way for Gale Baiss & Co 
Limited. Plans are by J. R. Eve & Son, 
1 Deane Yard, London SWI. 

Wrexham. The works of the Brymbo 
Steel Company Limited are to be 
exten ‘ 

Arbroath. Giddings & Lewis-Fraser 
Limited are to erect a £7000 sand drying 
plant as part of their engineering 
works. 

Ardrossan. The Ardrossan Dockyard 
Limited have been sold to Mr. Archibald 
D. Kelly who carries on a sugar machinery 
and engineering factory at Greenock. The 
yard will continue to handle the repair side 
and will also develop metal working 
fabrication. 

Clydebank. Singe’ Manufacturing Co 
Limited, employing 12,000 workers will 
completely modernize their plant at a 
cost of £4 million. They will demolish the 
present factory and replace it with a 
110,000 sq ft single floor unit. 

Gateshead. Detroit Beet Company, 211 
Shields Road, Newcastle-on-Tyne. The 
architects for a proposed beet boiling and 
packing factory at South Shore Road are 
M. and H. Gatoff, 26 Mosley Street, 
Newcastle-on-Tyne. 

Glasgow. Frederick Braby & Co. Limited, 
structural engineering, Springburn, are 
redeveloping their Springburn Plant. Work 
from Auto Diesels Limited, Uxbridge is 
being transferred to the Springburn plant. 

Ponteland (Northumberland). Moto 
Plastics Limited, Ponteland. The architects 
for factory and offices are P. L. Browne, 
Son and Harding, Pearl Buildings, Northum- 
berland Street, Newcastle-on-Tyne. 

West Calder. The Haimo Engineering 
(Scotland) Limited, organisation will locate 

lant at Burngrange to undertake a 
range of metal finishing, welding and 
fabrication work. 

















CLASSIFIED ADVERTISEMENTS 











Machinery, Plant and Accessories 
For Sale 





ORIZONTAL gas oil engines wanted, 

any size and condition. D. Nudd, 

Barton Ferry, Barton Lane, Attenborough, 
Notts. Phone Nottm. 25-6676. 





—DOUBLE ACTION HYDRAULIC 
PRESSES for sale. British Clearing 
DH 55-35-30. Pressure : 55 tons, blankholder 
35 tons, both rams 90 tons. Steel frame. 
Both strokes adjustable, punch up to 8 in 
Blankholder up to 4 in. Between uprights 
32 in. Cushioned bed, all self-contained 
hydraulic equipment for motor drive, 
440/3/50. Photographs etc. from F. J. 
Edwards Ltd., 359 Euston Road, London, 
NWI1. EUS 5000 or 41, Water Street, 
Birmingham 3, CEN. 7606. 





UMPS forall purposes. R.L. Christiansen 
Limited Wordesley, Stourbridge. 
Brierley Hill 78184/5. 





Patents For Sale or License 





HE proprietor of British Patent No 

772370, entitled Improvements in 
and Relating to Web Winding Cutters, 
offers same for license or otherwise to 
ensure its practical working in Great 
Britain. Inquiries to Singer, Stern & 
Carlberg, 770 Lexington Avenue, New 
York 21, New York, U.S.A 


HE proprietors of Patent No. 766508 for 

“Improvements in or relating to 
Hose Reel Units” desire to secure com- 
mercial exploitation by License or other- 
wise in the United Kingdom. Replies to 
Box No. KW 38 ‘MECHANICAL WORLD,’ 
31, King Street, West, Manchester, 3. 





HE proprietor of British Patent No. 

766260, entitled “Balanced Valve’, 
offers same for license or otherwise to 
ensure practical working in Great Britain. 
Inquiries to Singer, Stern & Carlberg, 140 
South Dearborn Street, Chicago 3, Illinois, 
U.S.A. 





HE proprietor of British Patent No. 
767755, entitled ““Adsorption Device”, 
offers same for license or otherwise to 
ensure practical working in Great Britain. 
Inquiries to Singer, Stern & Carliberg, 140 
South Dearborn Street, Chicago 3, Illinios, 
).S.A. 





Classified advertisements are inserted 
at the rate of 3/6 per line. 











HE proprietor of British Patent No. 

788285, entitled Improvements in 
Hoisting Sling, offers same for license or 
otherwise to ensure its practical working in 
Great Britain. Inquiries to Singer, Stern & 
Carlberg, 770 Lexington Avenue, New 
York 21, New York, U.S.A. 





Machinery, Plant and Accessories Wanted 





— PERKINS heavy duty steam 
jacketed mixer. 500 Ibs working capacity 
with motor and ancillary equipment: 
Sack sewing machine (Medway): Sifting 
Machine 8 shelf (Henry Simon): Dial 
platform scales (to take 2 cwts): All in good 
order. Box No. KW39 ‘MECHANICAL WORLD’ 
31, King Street West, Manchester 3. 





Situations Vacant 





31, King Street West, Manchester 3. 





PRACTICAL ENGINEER 


Required by a company engaged in technical development work. The situation is in 
N. Bucks and entails supervision of Development Projects of a novel and interesting 
type. Experience is more important than academic qualifications and for this reason 
applicants are unlikely to be under the age of 30. The position will appeal to anyone 
who is adept at transforming ideas into practical machines. From the nature of the 
work a knowledge or experience of small unit processing, e.g. packaging, would be 
helpful. A generous salary would be assessed on the above considerations. Applicants 
should send a brief resumé of their career to Box No. KW 40. ‘MECHANICAL WORLD’ 











AULD’S PATENT 
REDUCING VALVES 


SURPLUS VALVES 


* 
COMBINED 
SURPLUS AND 
REDUCING VALVES 


AULD’S PATENT 
FULL BORE 
SAFETY VALVES 


* 
DESUPERHEATERS 
ae 
STOP VALVES 
* 

STEAM TRAPS, ETC. 


VALVES FOR ALL PRESSURES AND TEMPERATURES 


DAVID AULD & SONS LTD - 


Telegrams: “Reducing” Glasgow 


WHITEVALE 
FOUNDRY 


* GLASGOW, S.E. 


Telephone No. Bridgeton 2124-5 








WIDE-VEE BELTS FOR SPEED-VARIERS 
Spare belts for the Lindivarier from stock 


Belts made specially for other makes of Speed Varler and 
Expanding Pulley. Jointed or endless. To suit flat driven 
pulley when required. Please give fullest particulars, 
sending a specimen belt if at all possible. 


Mechanical 


HENRY LINDSAY LTD. 
P.O. Box 97, Mansfield Road, Bradford, 8, Yor 


Engineers 
hire 


Telephone: Bradford 41251 (5 lines) Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
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SYSTEMATIC 
| SLIDE RULE 
The proof of the TECHNIQUE 


Pump is in its By R. K. Allan, A.M.LMech.£., M.LP.E. 
Performance 


- + + which is why engineers A new work for draughtsmen, engineers, 
once having installed Safrans 


: : statisticians and scientists. 
continue to install 


27/6 net. 


= 
Specificat ons to suit the fluids to be 


handled. PARKER ST., KINGSWAY, 
LONDON, W.C.2. 


n 
DRAYTON STREET, WOLVERHAMPTON. Telephone: 2553) 








THRAPSTON V-ROPE 
DRIVES 


FLEXIBLE 
EFFICIENT 


one DOUGLAS, 


ECONOMICAL 
se LAWSON 
make 


> CLEAN | PULLEYS 


With maximum horsepower 


and long life. 
om Standard Pulleys for normal 


drives, Stanchion Pulleys to 
withstand abnormally heavy 


SMITH & GRACE LTD [Neral 


Also Stee! Road Wheels 


DOUGLAS, LAWSON & CO. LTD. 
BIRSTALL, LEEDS 
ALSO AT LONDON, MANCHESTER AND GLASGOW Telephone: Batley 598 & 599 


Telegroms: “Pulleys Birstall, Leeds. 
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for all ENGINEERING 
rors — SUPPLIES 


DRAFTING MACHINES | BELTINGS, VEE- 
& DRAWING TABLES . ROPES, FASTENERS, 
Isis Drafting Machines are — = 0 i L 5 , G R £ A $ E S . 


now fitted with improved 


Protractor Heads. The . PAC KI NGS 


special features are fully 


explained in our ISIS folder ' \ JOINTINGS 


which will be gladly sent on 


request. The ISIS Drawing lest Vv A L Vv ES ¥ C 0 C K S ’ 


Tables are in complete 


balance at any height or lilustration shows ISIS drawing table G A U G E S 9 E T C be 


inclination of the board. fitted with {SIS drafting machine 





We are distributors of 7 slide rules of precision 
‘ p 


RIEFLER| DRAWING INSTRUMENTS Write or phone :- 


— th pti W. H. WILLCOX & CO. LTD. 


SOUTHWARK ST., LONDON, S.E.1 


J.W.SMITH: "LTD A Telephone : HOP 8022 (25 Lines) 


} eOuspe . i Tel: 
j Se ee ee ae soll eae idiahic Coventry 26941 
- 36 & 41 QUEENS ROAD. COVENTRY 








FOR 


CAPSTAN, 
AUTOMATIC 


AND SPECIAL 


TURNED 


SPACE-AGE GEAR SPECIALISTS 


Sones gears make any job run smoothly and they are 
precision made for lasting use. Write or telephone 


quoting your requirements—we’ll do you . 2 consult 
a good job quickly. ; ARMSTRONG STEVENS 
‘ . / & SON LIMITED 


67-73 CONSTITUTION HILL 
BIRMINGHAM - Tel CEN 6148 
Also at Walsall Rd., Willenhall Staffs. Tel 6515! 
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YEARS PROVEN 
DEPENDABILITY 


Genuine RENTWELD oilcooled 


ELECTRIC WELDERS 


cost no more 

300 amps output £85 

240 amps output £71 180 amps output £45 

Twin 180/360 amp £110 smaller sets from £25 
or LEASE from £28 per annum 


ENTWELD L; 


94, Camden Rd., London N.W.1. 
ing GUL 6006/7/8 for technical advice 











The LINDAPTER Reg. 


CONDUIT CLIP 


FROM STOCK 


for fixing conduits 4” to 2” 
diameter to steel girders, etc. 


WITHOUT DRILLING 
Fig 1587 for horizontal conduit 


HENRY LINDSAY LTD. 
Mansfield Road, Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 





Linear Motion and Rotary 
Bearings, Ball Plug Gauges 
and Rotary Boring Bars. 


Comprehensive range of 
standard types and sizes. 
Special Bearings and 
Shafts designed to suit 
individual requirements. 


Catalogue 
on 
request. 


ROTOLIN BEARINGS LTD. 


KINGS NORTON, BIRMINGHAM, 30 
TELEPHONE: KINGS NORTON 452! TELEX: 55550 
LONDON OFFICE : TELEGRAMS: “ROTOLIN™ BIRMINGHAM 
GLADSTONE PARADE #4 EDGWARE ROAD . CRICKLEWOOD . N.W.2 


TELEPHONE: GLADSTONE 2477 TELEX: 25670 








“ETTCO” 


(BRITISH 
MADE) 


TAPPING 
g ATTACHMENTS 


Will fit any standard drilling 
machine with morse taper 
drive 


Made in three sizes 


for &”, 4” and §*° Whitworth 
threads 


Automatic reverse 
Friction clutch drive 


Ball bearing main spindies 
capable of high speeds 


Tap breakage practically 
elimina 


DELIVERY EX STOCK 


FREDK. POLLARD & CO. LTD. 


Telephone :- 
LEICESTER 
67534 (4 lines) 


Telegrams :- 
CORONA 
LEICESTER 


CORONA WORKS LEICESTER, ENGLAND 


LONDON OFFICE:- COASTAL CHAMBERS, 15 ELIZABETH STREET 
BUCKINGHAM PALACE ROAD, S.W.1. Telephone:- SLOANE 8880 























SERVICE 
Sold by Tool Dealers 





and lronmongers 





Sole Makers 


|. PARKINSON & SON (SHIPLEY) LTD. 


SHIPLEY, YORKS. 
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Temperature 


ALARMS 
FOR POWER PLANT 


Particulars sent on request 


C. L. STOKOE PATENTS. REGD. TRADE MARK “MONITOR” 


‘““MONITOR”? PATENT SAFETY DEVICES LTD. 
‘MONITOR’? WORKS, KINGS ROAD, WALLSEND-ON-TYNE 

















SADDLE WASHERS 


in malleable iron 


In #” to 4” thick M.S. plate FROM STOCK 
PRESSURE VESSELS for #4," to 1” bolts 


CYCLONES ! : s 
BUNKERS and in various radii 


1495 SPECIAL SIZES TO ORDER 
BEDPLATES 


AIR RECEIVERS HENRY LINDSAY LTD. 
STEEL CHIMNEYS P.O. Box No. 97 
ANGLE RINGS Mansfield Road, Bradford 8, Yorkshire 
THAMES ROAD, BARKING, ESSEX Telegrams ent Citen en tented tee i Tehon No. 51147) 
Telephone: RiPpleway 3011-2 Makers of the Lindapter Bolt Adapter 









































ORDER NOW 


MECHANICAL WORLD YEAR BOOK 


for 1962 


While the design and manufacture of pumps is a highly specialized business, the —~ pumping installation is usually 
arranged by the = engineer, who requires the kind of information and data to be found in a new section prepared for this 
edition of the MECHANICAL WORLD YEAR BOOK. In it, the typical pump characteristics are reviewed and details given of 
the calculations required for successful application. 


360 pages ILLUSTRATED 6/- NET (by post 6/9) 
BRIEF OUTLINE OF CONTENTS 


PUMPS: CHARACTERISTICS, SELECTION Boiler Mountings, roing, and Instruments . i Logarithms . 
AND APPLICATION Press Work . ; Trigonometrical ratios. 
Toothed Gearing ‘ ; : ; : ‘ Decimal Equivalents of £1. 
The Use of Cold-Formed Sections in Structural Design Production of Gears . ‘ ‘ ‘ . e ° ; Metric and British Conversion Tables 
The Design of Gas Turbine Plants ‘ 
British Weights and Measures . 

Engineering Materials ; ‘ : : 
Ferrous Alloys . : : ; J : } TABLES Equivalents of samantert and Metric ‘Weights and 
Non-Ferrous Alloys . ae pe ae Measures . 
Senrtan Statale Steam and Thermometric Tables : . : ; Hydraulic Equivalents. 

£ ee ones Pipes and Tubes eee | ‘ Displacement Table . 


Heat Treatment . Standard Gauges ‘er ee ES ; Pressure and Head of Water . 


Screw Threads . ; ; ‘ Weight and Specific Gravity of Miscellaneous Solids . 

ny NUMBERS AND CONVERSION Cutting Speeds and Feeds , Broken Coal in Bulk . : 
Tapers . ; i ‘ - , . Brassfounders’ Metal Mixtures 

The Light Alloys ‘ ‘ , Tolerances and Fits ° ; Babbice Metal 

Die-casting . V-ropes, Ropes, Belts and Keys ; Selected British Standards relating to Mechanical 

A Review of Progress | in the Steam Cycle and the per- Strength and Properties of Plates, Bars, Sections, etc. Engineering . 

formance of Steam Turbine Plants : Physical Properties of Materials 7 ° Calendar for 1962 > 

Metal Finishing . : , Weight Calculating Tables e's é ‘ sy Export Credit Guarantee Dept. 

Lubricating Oils . ; Decimal Equivalents . ; ; . ¥ , Classified Buyers’ esters 

Machine Tools. ; : ‘ ; Radius (Corner) Area ; ; , ; : : ‘ Index to Tables . 

Steam Boilers. , ‘ Price Equivalents ‘ ‘ . , : . ‘ ‘. General index 





Copies may be ordered now through any bookseller or direct from the Publishers, 
EMMOTT & CO. LTD., 31 King Street West, Manchester 3 ; and 158 Temple Chambers, Temple Avenue, London, E.C.4 
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A PACKAGED INDUSTRIAL SCREENING UNIT 


for continuously removing solids from water. 
No civil works necessary 





*% FULLY AUTOMATIC ‘%& SELF CONTAINED 
% TRANSPORTABLE %& SEVERAL SIZES *% SUITABLE FOR 


MOST INDUSTRIAL AND PUBLIC SERVICE APPLICATIONS 


TECHNICAL ADVISORY SERVICE AVAILABLE 


Write for details—now: Patent applied for 


FW. BRAGKETT & 60 LTD 





CASE- HARDENING 
HEAT-TREATM ENT 


BATTERY OF FURNACES INCLUDES 
@ CYANIDE FURNACES @ HEAT-TREATMENT OF 
6’ 0” deep, also 24” diameter. HIGH-SPEED STEEL BY 
@ ANNEALING & CARBO-NEUTRAL 
CARBURIZING PROCESS 


HOLT BROS. (x) LTD. 
HOPE STREET - HALIFAX 


EST 1860 HALIFAX 60341 2 











Malleable Iron RAIL CLIPS 


for light 
flat-bottom rails 
in six sizes 3” to I" 
with or without tongue 


HENRY LINDSAY LTD. 
Mansfield Road, Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
Mokers of the Lindapter Bolt pter 














NATIONAL FUSIBLE PLUGS 


THE BEST SAFEGUARD 
AGAINST DAMAGE DUE 
TO LOW WATER IN 
STEAM BOILERS 


Fullest details gladly 
sent on request. 


THE NATIONAL BOILER 
& GENERAL INSURANCE 


co. LTD., 


ST. MARY’S PARSONAGE, MANCHESTER, 3. 


FLEXIBLE BELT LACING 


A reliable SAFE JOINT easily fixed with a hammer 

All types of machinery belting can use ‘Bat’ Flexible 

Bele Lacing for joints of exceptional strength and flexibility, 

held by the newly-designed double rocker pins 

Manufacturers of Machinery Beiting Fasteners, Conveyor Fasteners 
and Light Metal Pressings. 


AUTOMATIC PRESSINGS LIMITED 
‘BAT’ WORKS, BLACKHEATH, BIRMINGHAM, ENGLAND 








“LIMITAX” METAL BAND SAWING MACHINES 


(Regd. Trade Mark.) 


Please send for full 
details of our latest 
range of machines, 
with nominal 
capacities. 

Sin. x 8 in. 

up to 
10 in. x 15 in. 





HEAVY DUTY 
10 in. x 15 in. Nom. Cap. 

















ELEVATORS 


CONVEYORS 

_ AND 
_ ACCESSORIES 
MALLEABLE IRON 
AND STEEL 


CHAINS FOR 
ALL DUTIES 


CHAINBELT 
COMPANY LTD 
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New Design 


SCREWING MACHINE 


Motorised 


No. 2 SIZE 











For SCREWING of ACCURATE 
THREADS. Bolts: Whit., B.S.F., 
S A.E., U.S.A.—}’ to 14” inclusive. 
Tubes: GAS & STEAM—}4” to 2” inc. 
Elect.: CONDUIT 4” to 2} 


JAMES N. DURIE & CO. LTD. 
CRAVEN ROAD, LEEDS 6 








Have oe ¥ apiem? 

ear pr Our patented 

a G Geolite Silent gears 

have, by achieving a 334% 

strength increase over all 

other types, opened a wide 

range of new applications for 
non-metallic gears. 


Maybe we can help you! 
Write for particulars: 


MacECHERN & 


HIGH STREET, CHISLEHURST, KENT 


COMPANY LIMITED 


Telephone: IMPerial 1103 











p S 
“A ere 


4S 
em wee 


) 
CMP usw? 





COMPLETE SUPPLY 
OR CUTTING ONLY 
TO 7 FEET DIAMETER 


General Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, Screwcutting 


Send your enquiries to:— 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. 


Telephone: Halifax 5217/8. Telegrams: “‘Gears”’ 











FOR SPEED 
Miracle: 
BENDING OF 
der: METAL 


INDISPENSABLE For REPAIR 
AND PRODUCTION WORK 


Extensively used by the principal 
Automobile & Elect-ical Manufacturers, 
Engineers, Ship & Carriage Builders, Etc. 


The word 
Miracle 1s Regd 
Trade Mark 





No. 3 
xi” 


SPECIFICATION No. 1 No. 2 





Flat tron (cold) up to s ae a? aro 
14” x #" | 24" x # 
fT eCrne ef 


Rd. or Sq. Iron (cold) ,, 9/16" - 





WEIGHT approx. 60 Ibs 130 Ibs 





21.0.0 


net 


£30.9.0 


net 


Price, complete 
Ex London Works 




















Write for 
Catalogue M.W 


MIRACLE MILLS Ltd. 


, LOTS ROAD, LONDON, S.W.10 
o> Wahoo Flaxman 1456 (5 lines). 





ELECTROMAGNETIC 


CLUTCHES 
Be 
BRAKES 


ASK FOR DETAILS 
OF THE RANGE 


WwTcH © Clark Clutch Co. Ltd. 
95 Phipps Bridge Rd. 
London, S.W.19, 
MiTcham 6421. 


LARK 


OMPANY 





CLARK— 





BUFFALO EJECTOR 


For priming 
pumps, 
elevating 
} liquids, etc. 
Nothing to 
get out of 
order. 


Send for list 


A COMPLETE STEAM PUMP AT SMALL COST 
NO MOVING PARTS 


GREEN & BOULDING LTD. 


162a Dalston Lane, London, E.8 
CLissold 1033 











METALLINE 
IRON CEMENTS 


These Cements are imperish- 
able, and adhere permanently 
to the metal. The repaired 
part can be filed, buffed or 
drilled same as the casting 
Send for FREE Trial Sample 
SOLE MANUFACTURERS: 
The METALLINE CEMENT Co. 
10 Margaret Street, Glasgow C.1 














LEGGE’S IRON CEMENT 


Sets the Hardest and 


Smoothest 
The most reliable for iron- 


aA. 
. 





F. THOMPSON LEGGE & CO. 
43 Duke Street, Liverpool 








BOOKLETS 
ON REQUEST 


Ey PATeeey feeney ya 


PATENTS 
TRADE MARKS 


























THOS. AASHTON 


WAVE SPECIALISED SINCE 1866 
I MANUFACTURE OF 


FOR EVERY NEED 
AND APPLICATION 


We shall be happy to advise you on any 
leather problem 


THOS. A. ASHTON LTD. 
SPEEDWELL WORKS SHEFFIELD 


Phone: Speedwell Works Sheffield 24355 
Head Office Sheffield 25211 


mact im 
© ettmany 


BALL, ROLLER, TAPER iO 


ROLLER & NEEDLE BEARINGS a 
OURKOPP 
IN METRIC S/ZES 


SOLE CONCESSIONAIRES AND STOCKISTS FOR UNITED KINGDOM 


FLEXICON LTD 


Head Office: 72 Vicar Lane, BRADFORD Tel: 26182, Telex: 51243 
Also at: 70 Foleshill Road, Coventry Tel: 27108 
61 St. Benedicts Street, Norwich Tel: 21795, and 

24 Leytonstone Road, Stratford, London E 15. Tel: Maryland 4491 





Fomst hing NEW! 


THORUB 


RUBBER-FACED 


HAMMER 


THE 
THORUB 
SOFT 


RUBBER FACED : 
HAMMER 


4 
**WILL NOT DAMAGE THE PART STRUCK’”’ 


The Thorub Hammer comprises a special 
malleable iron head fitted with replaceable 
faces, one soft and one hard, the latter 
PRICE being domed. 


19/7. 


Also supplied with faces of copper, rawhide and nylon. Full details 
on request. 


THOR HAMMER COMPANY 


HIGHLANDS RD., SHIRLEY, BIRMINGHAM 
Tel: SOLihull 4695 (4 lines) 





Ideal for removing tyres, panel beating, 
etc. Made in two sizes: 14” dia., weight 14 Ib. 
12” dia. weight 24 Ib. 


THOR SOFT HAMMERS save their cost 
many times over. 














GEAR SHAPER CUTTERS 


Standard Cutters from Stock 


SHANK TYPE FOR INTERNALS 


Quick Delivery 


GEAR PIN VERNIERS 
TANGENTIAL TOOTH VERNIERS 
STANDARD VERNIERS 
VERNIER REPAIRS 


THE DATHAN TOOL & GAUGE CO. LTD 


THORNFIELD ROAD - LOCKWOOD - HUDDERSFIELD 
Tel: Huddersfield 2220 
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Angular Contact 


be arranged to suit the precise requirements of any 


They meet the continuous high speed operation of a 
particular application. 


pump, maintain the precise setting of a lathe headstock, 
withstand the stop/start punishment of an electric drill 


angular contact bearings are designed for every Ransome and Marles will be pleased to advise 


you on the application of angular contact bearings. 


requirement of continuous thrust loading. 


Ransome and Marles produce these bearings in a 
comprehensive range of sizes and tolerances. The designs 
can include built-in preload which eliminates shims or 
adjustments on assembly. The bearing specification can 


Call them in when designing, developing or modifying 
machines of any type or size; their guidance is 
expert, impartial and confidential. Publication 37 is 
a comprehensive introduction to Ransome and Marles 
bearings. 


RANSOME & MARLES BEARING COMPANY LIMITED 
NEWARK-ON-TRENT~- NOTTS: TELEPHONE 5123 - TELEX 37-626 






































































































































CROSSED-ROLLER TIMKEN BEARING ON 
THE BROADBENT-SCHOFIELD HEAVY-DUTY 
8FT. BORING AND TURNING MILL 


This machine is intended for heavy duty, having a massive frame and 
generous wearing surfaces. One of the other essentials for rigidity 
is an excellent bearing system supporting the rotary table. 


The sectional drawing shows how the crossed-roller Timken bearing 
is mounted, providing a stiff mounting in a minimum of space. 


The crossed-roller bearing, despite its unusual appearance, has 
a perfect rolling geometry, combined with a greater 


load capacity than that of any other bearing 
of similar section. 


British Timken, Duston, Northampton, Division 
of The Timken Roller Bearing Company. 
Timken bearings manufactured in England, 
Australia, Brazil, Canada, France and U.S.A. 





Quality turns on 


TIMKEN 


tapered roller bearings 
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